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PREFACE. 


This book consists of one hundred and twenty progressive 
miscellaneous Exercises, followed by a collection of Papers 
set at recent Examinations 

The Exercises have been frequently tested among our 
own pupils, and each will be found of suitable length for 
about an hour’s work. 

They are arranged as follows : 

Part I. takes in the early rules up to, and inclusive of, 
Simple Equations ; in Part II., Involution, Evolution, and 
Simple Fractions are introduced ; Part III. takes in Reso- 
lution into Factors, and Fractions of all kinds ; Part IV., 
Quadratics, Indices, and Surds; Part V., Ratio and the 
Progressions ; Part VI., Permutations, Combinations, and 
the Binomial Theorem ; and Part VII. consists of Papers 
of Miscellaneous Equations of the most useful types. 

The Examination Papers are more varied in length 
and character : they will be found to comprise specimens 
of papers set at all the most important examinations in 
which a knowledge of Elementary Algebra is required, and 
we believe that this section of the book will be especially 
useful to teachers. 

H. S. HALL, 

S. R. KNIGHT. 

April, 1886 . 


PREFACE TO THE THIRD EDITION. 

This Edition has been enlarged by introducing some 
papers recently set in the Army Examinations, and in 
those conducted by the College of Preceptors. The exam- 
ples have also undergone further revision, and it is hoped 
that few errors now remain. 


March , 1889 . 




ALGEBRAICAL EXERCISES AND EXAMINATION 
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PART 1. 


Including Simple Equations* 


EXERCISE I. 


Simplify 2 1 - {2 m + [n - (l - 3m -f n)]} - (4 n - m). 
If a = 3, 6 = 2, c= -4, c£=0, find the value of 
\/ <?4- - (b - e£a) 2 . 

Add together 

'7a — 8&-llc, 3c-\r2a-8b, — bb - 3a+ lie. 


Subtract 3x -\by — 37z from 13 y — 1 \z - 19.r. 
Multiply — a' 2 + 3ab + b 2 by 3 ab-b 2 +d 2 . 
Divide 24^ + 55 by ^-4x4- 11. 

Solve 8 (9 — 2x) —17 (25 — &r) = — 3. 


a , 5-&r or + 8 _ , 

Solve — 3~ = 1 »V 


EXERCISE H. 

If a = 6, b= 6, c=4, c?= 9, find the value of 
(!) ^/a* + 6» + g + 6V4d. 

(2) (VcP-2 o*+6c-rf)x|. 


U. A. K. 


1 



2 ALGEBRAICAL EXERCISES 

2 . Add together ab - 2c/, 14 ah - 3o6 - d. 

3. From take -4-y 3 4-4 j?. 

4. Find the sum of 

i 

11. 3 1. 1 1, 

7 a ~6 b+C ’ 4 a + 3 6 '3 C ’ -“-6 6+c - 

5. Simplify p - pty 4* {4 - 5r - (1 - Iq - 3))]. 

6. Multiply 1 - x* 4-#* - x 6 by 1 - 

7 . Solve 7 (8-3#) + t> (2# - 5) = - 28. 

o a 1 x ~ l . x ~ 2 I in 

8. Solve -~ 2 4- 4- — — = 10. 

EXERCISE m. 

J. Find the value of 2a 3 4- b 3 + c 3 - 3 abc when 
d~ 1, 3, c= —2. 

2 . From take the sum of b-\a and 

Z 6 2 2 3 

3. Multiply 3^ 2 - Sax 4- 4.r* by a 2 4- 2ax - 3^-. 

4. Divide 26x 2 4-4ar 3 - 3# 1 4- .ff 5 - 92.r 4- 55 by f ^-3#4*ll. 

5. Simplify 

x - {4y 4- [3 (* - 4?) - (x 4- 2y ) ] - [ 2y 4- z - 2#] j . 

6. Find the continued product of 

2# -3, 2# 4*1, and #4-1. 

7 . Solve the equation 

3*~4{9~(2;r + 7) + 3a:} = 13. 

8. What value of x will make the expression (7 - &r) (3 - 2x) 
equal to the expression (4x - 3) (3a? - 2) ? 



INCLUDING bIMPLE EQUATIONS. 

EXERCISE IV. 

1. Add together 

3# 2 -# 8 4-2#- 1, 2# 3 - 7#4-2#2 4-3, 9#4-4# 2 -3 
and #® — 8#*4- 5# 4- 4. 

d -r* 3 2 5 , 7 , , 1 4 cj® 

2. From 3 a*--a+- take 

3. If a= 8, 5 = -7, c=2, find the value of 
*Jb 2 +ac- 1 


( 1 ) 


(2) « c - 5*. 


4. Simplify l4-2{#4-4-3[# + 5-4 (#4-1)]]. 

5. Multiply iyS-Iyz + I^ by|y + iz. 

6. Divide 12^ - 17^-9^+ iar-63 by 4J*-Zx+1 


- a . # #-4 30 -# # 12 -x „ 
7. Solve - „ 7. 


3 5 6 4 3 

8. The product of two expressions is 

2a 4 - 13 a 3 # + 31a 2 # 2 - 38 ax 3 + 24#*. 

If one of them is a 2 — 5a# 4- 6#®, what is the other ? 


EXERCISE V. 

1. If a=16, 5 = 10, #=5, y = l, find the > alue of 

4x - b ) (s/a -b) + sj(a-b) (#4*y). 

2. Find the remainder when y 3 - #y 2 + 3# - 4 is taken from 

y 3 - #y 2 + 2y - 2. 

3. Simplify 3 (a - b) - [3a - (b - a) - {3a - b 4* 2 a^5}]. 

4. Multiply 3tf 3 -4# 3 y4-4#y 2 ~y 3 by 2 x*-xy-y 2 . 

5. Divide the product of x 2 - 4 and x 2 - 4# by # 3 + 2#. 

* c , #4-3 11-# 3#- 1 

6. Solve - g j-- W +H- 

7. Solve 7# - {4# - 1 - (6# 4- 4)} = 27 - 2 [5# - (3# + 2)]. 

8. From a rod a inches long I cut off b - c inches : how many 
inches are left ? 


1—2 
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ALUEBBAIOAL EXERCISES 


EXERCISE VI. 

1. Subtract from a* 3 4- 11#, and divide the result by 

#~ 2 . f 

2 . Express in the simplest form 

2 (« a + V - o~') - 1 («* - V) H *#■ - ~ <W + «»;. 

3. Find the product of 

-L’+i and 2#* - 2# 4- ^ . 

2 z o A 

4 . Find the remainder when (it* 4 - 1005* is divided by 
3a - 6b. 

5 . When a = - 2, 5 = - L, find the value of 

(1) 9a 4 - 12a 2 5 3 4-45 b . (2) \/(3a-55)(4a + £). 

6. Multiply the sum of 3#-4y and 3y - x by the sum of 
2 (#-y) and 3(#4-y). 

7 . Solve (2# - 3) 2 - (2 # - 7)* = 5 (# + 3). 

8. Solve i(8*+6)+|(a»-8)=^(4j,--3). 

EXERCISE VH. 

1. Add together (3#+4y) (5y - 2 #) and (5#-3y) (4y4*3#) 
and multiply the result by # - y. 

2. Simplify 10# - [4 [5# - 3 (# - 1)J - 3 [4# - 3 (# 4 1))]. 

3. Subtract 25# 2 -3# from 3# { 4-50#- 15 and divide the 
result by 3# - 1. 

4 . If a = l, 6 = 3, c=4, d—0, find the value of 

Jfr+ct + d* 5 (a 4- 2c) 
a+2&4*c b-d 

5. Divide 5#4-# 4 -34-# 3 ~4# 2 by jo 1 4- 2# -3 



INCLUDING SIMPLE EQUATIONS. 
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6 . Add the product of 3.?- 2 y and 2?/ -5# to the product 
of 4 y+x and 5 x+y, 

7. Solve (7 + x) (2 - x) — (2 - a?) (5 - x) - (2.r - 5) (.r - 5 ). 

8. Find what value of ,v vtill make 3 (x - 1) equal to the sum 
of 6* (.r— 2) and 5 (.*? - 3). 


EXERCISE Vin. 


1. Divide 2.i A - .rb/ - 4a* 3 ?/ 2 4 o,?* 2 ?/ 3 - 4y* by #- 3 - .ry 2 + 2?/ 3 . 

2. Multiply nr6 4 - 2«c ~ 26c 4- a 2 4- 6* 4- 4<* 2 by a — h — 2c. 

3. Take the sum of 

3a 


a b c . c , 
2 __ + _ an ,l I+ A. 


from e 


2/) a 
3 + 4* 


4. What expression must be added to 

—• - to make .r 2 -2.r- 

2 2 


5. Solve the equation 

^.r + ^(2 .i',) = ^|2.r-i(5 + .r)| -ic.r-S). 

6. When « = 7, find the value of 

a [8a - 7 (2 a - 4) 4- 3 [4 (13 - a) - 3 (Ha - 9)J] - 1 la. 

7. By how much does a (x+z)-- b (x -//) - c (?/ - r) exceed 

9 x {a-b)+y (6 - c) +z (c-a)l 

8. Solve 1 *2.r 4- *05 — -OT.r 4* *3,r + 16*65. 


EXERCISE IX. 

1. When a — - 3, 6 = 1, c--0, d— - 1, find the value of 

a~ (a-b) + {a- (64- c)} -[a - (6 - (o- </))]. 

2. Find the remainder when .r 4 - 25.r 4- 7 4- 24c 2 - Rr 3 is 
divided by # 2 - 4x + 4. 

13 1 

3. Add together - « 4- ~ 6 - c and 2c - a, and take the result 

«$ 2S o 

from 6. 
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ALGEBRAICAL EXERCISES. 


4. Solve ^ (7x + 1) ~ ^ (17 - 2x) = - (5#+ 1). 

5. Simplify by removing brackets 

S# 8 - [2a? 2 - (3.1? — 7) - {2#* - (&r - tf 2 )} — {5 - (2.r* - 4x)}]. 

6. The product of two expressions is 

24tr* + 16+^ + 32^+8^, 
and one of them is (#-f-2) 2 : what is the other? 

7. Solve '7~>.v - *375 + 2 = x - *25 + ‘1 25.r. 

8. If x horses eat m lbs. of coni in ab days, how long will 
am lbs. last bx horses ? 


EXERCISE X. 

1. If o — l, 6 = 3, r = 4, (/= 0, find the value of 

O/y 

3 aV> - 5 [6V+ 2 (b - &■)] + ab (fr 1 - ed) + ~ . 

O 

1 c c b 

2. Subtract the sum of a - mid - + - - a from the sum 

2 3 2 (> 

,,f 2- tfand g-i- 

3. Remove the brackets and simplify 

0a -p [4a — {86 - (2a + 4b) - 22 6} 76] - [76 4* { 1 4a - (4a - 56)}]. 

4. Divide the sum of 10/r 2 - 7.r (1 4- x 2 ) and 3 (x* -f x? 4- 2) by 
3(**+l)-(*+l). 

5. Multiply the sum of S.v 2 - 5 xy and 2 xy -if by the excess 
of 3u?*+y 2 over 2^+ 3ay. 


6. Solve 


3# - 4 4x - 3 


2 


3 7 ( ' r ^ ,!) ' 


7. Divide 


=^~^ar 3 4*^a 2 ^ 2 -~a^4-6a 4 by ~x 2 -^ax+$a 2 . 

3 12 8 4 ^24 

8u What value of y will make the product of 3-8y and 
3y + 4 equal to the product of 6y+ll and 3 - 4y ? 



PART II. 

Including Involution, Evolution , and Simple Fractions . 

EXERCISE XI. 

1. When a=64, find the value of 

Va-48 

2. Solve 

2(&c-l) 3.Z-2 . 6*-5y=ll\ 

^ 9 ' 13 _1, K ) 7y-4#=llj ' 

3. Simplify 

%v - [6y -f (4 if - 3 z) - 1 X)z + [2.r - (fty - ft? - 4i/)) ]. 

4. Subtract 2 -a' 3 from 3^ + tf 3 and multiply the result bv 
8af + l. 

5. Divide 

l^+^+ia* 4 - 1 ^ by + 5 

6. Find the L. C. M. of 21a 3 & 2 c, SbaPtPc 1 , and 28a 3 6. 

7. How old is a man who 5 years ago was twice as old as 
his son,' now aged x years ? 

8 . A train travels 100 miles in p hours ; how long will it 
take to travel p miles ? 
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ALGEBRAICAL EXERCISES 


EXERCISE XH. 


1. The sum of three quantities is 5 a - 10ft - 2c, and one of 

them is 5ft - 3c - 4 a . find the sum of the other two, and subtract 
it from 2c* -f 1 8 a - 30 ft. e 

2. Simplify 

5#* - 2y* - [32 s + 2 {x* - 3y 2 + 4 (y 2 - z*)} 4- .r 2 ]. 

3. Find the continued product of 

- 2 xa 4- a 2 4* 2^, 2.ra + 2.C 2 4* a 2 , ai id a 4 - 4.v*. 


4 . Solve 



.r + 7 .r - 1 

”aT“ 12 


4* 27. 


5. What number is that whose half, third, and fourth parts 
together exceed the whole by 240 ? 


6. Solve ‘^4-3y + 3 = 24l 

■|+Jte=89j 

7 . Find the value of 

<» <« 

8. Find the square root of 

4x44* 12o^y 4* l^y 2 4 &cy 3 4-y 4 . 


EXERCISE XEH, * 

1. Subtract the square of x+y from the square of x-y, 

2. Find the sum of 

Zx(x-y) + 3y 2 , hxy 4-2(2 y 2 - x 2 ), and x 2 - 2y (x 4- 3y ). 

3. Subtract 

#[44#{64#(4+;r)}]4 1 from x A - [4.r 3 - {6x * - (4x - 1 )} ]. 

4. Divide the sum of 

(a+ft)(a4-#) and (a - ft) (x - a) by #4 ft. 



INCLUDING INVOLUTION, EVOLUTION, &C. 
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5. The sum of two expressions is a—- - - , and one of them 

1 2 c 

is ~ — ; what is the other l 

it u 

6. Solve the equation 

\ (*-l) + ^(ftr-l)-J (2*+7) + }-(.r+8). 

7 Solve 2(x-y)+3 (*+*) = 71 

'• 7.r-3(.r-»/)=10j 

8. Find the sixth root of 


729 py 3 # 10 
4096p 17 ^ 7 8 5 6* .r 4 * 


EXERCISE XIV. 

1. From 5 ('2b- 4- a 2 ) take 3(4 al> + a 2 \ and from 3a (a -26) 
take 2b (3a ~ 5 5), and subtract the first result from the second. 

2. Find the quotient when the divisor is .^-Kr 2 -b 1, and the 
dividend x n 4 - xP — 2. 

3. Add together (2a - 3x) (5a 4- 8.r) and (2a 4- 5.r) (3,v - 2a\ 
and divide the result by 3 (a+.r). 

4. Solve 3 (.r - 2) 4- 4 (x 4- 3) = | (4.r 4- 5). 

5. If o=0, 5 = 1, <•= - 2, x — - 3, find the value of 

(a + b) (a + r) (5 4- r) - (.r - 2/>) O 4- 5) (o - x). 

6. Find the L. C. M. of 

2a 2 5, 

7. Solve 4 (a?4- 

J * 

8. What value of x will make the half of #4- 1 exceed the 

third of x - 3 by three ? ' 
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ALGEBRAICAL EXERCISES 


EXERCISE XV. 


1, Find the expression which when divided by 

a 2 4- 2# + 4 gqres a? -8. 

2. Subtract from ~r + b-~ and add the result to 

2 o l 3 

c a 
6~2* 


3. Simplify 


4 . Find the H. C. F. and the L. 0. M. of 
lBa^c 3 , 3a 3 ftV, 45a 2 ftV-\ 


5. Solve 


#+l .t*+4 x 

4 + ~7 " 3 


6. Find the square of Hr* - 2x+ 1, and the fifth root of 

32 x l0 a™ 

243 ft 26 ® 6 ' 

7. Solve 

34v-15y»83| 12.r-4y + *=3 ] 

w 5Lr+40y = 62j * [ } .v-y + l=2z\' 

5.r=2y| 

8. If jo is the cost in pence of k lbs. of tea, how many shillings 

will be required to buy 8 oz. ? * 


EXERCISE XVI. 

1. If a =0, 6 = 1, c~ 3, d— -2, e = 2, find the value of 

V («-^) 2 + ( c -^- d ( c - ft ). 

2. Simplify 

a 2 _ 2a __ 1 /3a 2 _ « \ /3a 2 __ 7a 5\ 

2 5 7 + \ 4 10/ \ 8 ~~ 10 14/ ’ 

3. Simplify by removing brackets 

{&+2#-(y-s)}]-{fo-3(2^-s)}. 



INCLUDING INVOLUTION, EVOLUTION, &C. 


11 


4 . Subtract a (a + 3#) from x(x+& a), and multiply the 
difference by the square of x - a. 

5. Divide 

fts+c 3 — a 8 4-2a 2 & + 2a 2 c-5Ja& 2 ~ 2a$- abc by 2> + c-a. 

6 . Find what value of x will make 5 (x - 3) - 4 (x + 1) equal 
to four times the excess of 4 over x. 

7. Solve 8*-7y=12, 

4 o 

8. Subtract the cube of 4 + a? 2 from the square of 

8 + 6x 2 + x*. 


EXERCISE XVH. 


1. If a— -2, b= -5, c— 7, d— 0, find the value of 
(1) (c+b) (c+a) (d - b\ (2) \Zc i -4ab + (d~a) i . 

2. Find the sum of 

5a 2 _ 3a 1 1 3a 9a a 2 1 
6 ~ 7~ + 2’ 6 ~ 14* 14 4 ~ 3 * 


3. What quantity must be added to 3 [ 1 - 2x {1 - 4x (1 - 3.r))] 
in order to produce 3 — 8x (1 - 3x) 2 ? 

4 . Divide 

12 rf-ltf+g-ja-g-a' l>y g + 2 « a -«- 


5. Find the square root of 

9x* + 1 2X 3 — 2** - 4,r + 1 . 

6. Add together and subtract from 

0 *xX A DC 

9abx 
7 e ' 


7. Solve 


x+y 

4 


7x - 5y 
11 


= 3, 


£_&+i. 
5 7 


8. At present A’a age is two-fifths of ZTh ; eight years ago it 
was two-ninths : find their ages. 
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ALGEBRAICAL EXERCISES 


EXERCISE XVJ3L 

1. Subtract 8.v (x - 1) -f 15 from 16 [1 - x {l - 2.t? (1 - #)} -fa? 4 ] 
and divide the difference by (1 -2 xf. 

2. Find the continued product of x - 3, .r-1, .r + 1 , and 
.r + 3. 

3. Find the value of 

a+b *Jx -y — (a — b) lfx~+y wlion «=10, />=8, a*=12, y— -4. 

4 . Find the square root of 

1 - B.v+2-U* 2 - 32.e*+ Hte 4 . 

5. Find the H. C. F. of 

lo.ty 2 ? 3 , 20.F*y* 2 , 7o.r s y 3 :. 

6. Solve 

m v_^~ 1? = 6i7 +I /.o 3.r + 4^ — 5r = 2 1| 

W *' 9 :>' * u; x+ y + r= 11 V - 

y *4" Ss = 20 1 

7. Express in pounds the total cost of x geese at a shillings 
each, and 2 y chickens at b pence each. 

8. A had live times as much money as B ; he paid B £\. 3*., 
and then had only twice as much: how much had each at 
first ? 


EXERCISE XIX. 

1. Subtract the sum of 


c 2 b 2 a 2 


b 2 




a 2 + l)2+ c 2 


3 


2. Find the H. C. F. and L. C. M. of 

27 abc 2 y 24 bccP, 1 bcda % y 9 dab\ 4 (ahc) 2 . 

3. Solve 2(^-3)2+3(2^-5) 2 -7(2.r-r))(a?-~3)4-8. 

4. Write down the square of 5a* 3 - 3«.r-f 4a 2 , and the cul>e 
of 2a? - ?/. 
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5. 


Simplify 


3a'W> 14/4 ^ 21 aq 

11 pk 2 X hab^q ’ Wkb 2 


6 . Find tlie expression which when divided by a 2 -f 2 ab - b 2 
jives a quotient a 2 - 2 ab - 5 2 , amj remainder Ga 2 b 2 . 


7. Solve 

(1) 


11#- 5y _ air+y ] 
22 “ 32 

8#-5y=l 



8. If 1 add 17 to the square of a certain number, 1 obtain 
/lie square of the next highest number : what is the number ? 


EXERCISE XX. 


1. Add together 7# (.r* — 2) and 7# 2 (2#-l), and divide the 
’osult by #* + 3# -4-2. 

2. Multiply ^e 2 - a - ~ by ^a 2 * 3# 1 . 


3. Find the expression by which 36# - 23# 2 + 1 2# 4 + 8 must 
>e divided in order that the quotient may be &r* 2 4- 6# -4- 1, and the 
•emainder 2# + 1. 


4. Find the fourth power of — ^ , and the fifth root of 

243a 20 6 7 c 23 
“ 32&V*“ ‘ 


5. Solve (2# - 3) (2# 4- 5) - 3 (2# + 1) (3a - 2) = 7 (o - 2#)( 1 + ->)• 

6. In how many years will £t * amount to £b at r per cent. ? 

_ . 7#+ *4 29#— *45 

7. Solve 4 - ■ 

8 . Simplify the expressions : 




PART III 


Including Factors and Fractions . 


EXERCISE XXI. 


1. When j?=1, find the value of 

3# 2 -2{# + (l-.r)} + 2# {1 - (3 - 2a?)} . 

2. Divide i - 4#* by ~ -f x. 

4 2 

0 , ,, , « 6.T 2 5a 3 15a 4 # 

3. rmd the value of — r x . -4- ttto . 

7ab key \W 

4 . Resolve into factors : 

( 1 ) #2 + 19 #+ 60 . 

5. Solve the equations : 

2#-l a?+4 

“i <r : 

(2) 7#-3=lly, 


( 1 ) 


(2) # 2 - 2# + aw - 2a. 

5# - 1 
: ~ 12 ~ * 
fiy + 7 = 6#. 


6. Extract the square root of #* 4- 10# 3 + 21# 2 - 20# + 4. 

7 . Subtract the square of 4-3#4-2# 3 -# 3 from the cube of 
4 + #*. 

8. ^ A person buys goods for £a> and sells them for £(a+b)\ 
what is his gain per cent. ? 



INCLUDING FACTORS AND FRACTIONS. 16 

'exercise xxit. 

1. Simplify 5# -3 [4#- 2-2 {5# -7- (3.r+2)}]. 

2 . Take 2 - 3a; from a? - 2# - 1, and multiply the remainder 
by the sum of ofi — 1 + 2# and &r. 

3. If a = - t =t - i , c~ — 1 , c£=0, find the value of 

L M 

ahcd ~ \/\ a - 2c+\/36-9c. 

4 . Find the H. C. F. and L. C. M. of 

SOa^c 3 , 54a 3 & 3 c s , 45ac 3 , and (Zabr) 3 . 

5. Find the value of 

/2a 4x? 9a 3 \ _ /a* a 3 \ 

\3x 2 a 2 * l&ry V# 3 ' tf 2 / ’ 

6. Resolve into factors : 

(1) x 3 - 3# - ax + 3a. (2) ^7 2 4-8.r- 105. 

7 . Solve the equations : 

(1) (2x + 5) (5x -2) + (3x+4) (4x - 1) = (2x+ 1) (lLr+ 10). 

(2) ac+'/=lly+2-^=22. 

Jd u 

8. A person buys goods for £{a -f />) and sells them for £a ; 
what is his loss per cent. ? 

EXERCISE XXPI, 

1. Simplify % 

3 (2x -y) (3a? + 4y ) - 2 (3# - 2y ) (3a; + 2y ) 4- 2 {x -f 2y ) 2 . 

2 . Divide 6 (S# 4 -f 2) - 9.r ( 1 - &r) - 1 &T 3 + 0.r 2 by bx 2 4* 2 - x. 

3. If a— -3, -1, y = 1, find the value of 

\/6y - 10a - 4 a/ hax 4-y 3 - # \/^V “ 8a. 

4. Solve the equations : 

(1) i(*-3)+|(*-4) = i (*-5) + i (x+l). 

« g+y *-y m 
2 3 ’34' 


( 2 ) 


11 . 
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5. Extract the square root of ^ x -^4 *r ba?x 2 . 

6. Resolve into factors : 

(1) #y- 12#y + 35. • (2) a^-2u?-l. 

7. From the cube of -f 1 take the square of 1 - x + 8 xr\ 

8. A had three times as much money as B ; he gives £2 to 
B and then they find that A has twice as much as B : how much 
had each at first ? 


EXERCISE XXIV. 


1. 

2 . 


Divide 2 a* 8 - 3^ + 1 by x 2 4- 2# 4-1. 


Subtract \a - h- \ from the sum of 
b 6 

.11,11. 1. 
6+ 2”3 rt ’ 1+ r ,_ 3 6 ’ B + I 6- 


1 

:r 


3. Solve the equations : 

2# 4- 7 9#-8_#-ll 

( ) — if" 2~ • 

(2) :v+y+z= 5, 3^*7 — l ly — 2r = 4, 7# ~ 3// 4 - 2 — 15. 

4. Resolve into factors : 

(1) x 2 - 3# - 108. (2) l - 49a 1 . 

ax /4 a 2 

Hi 1 ’ Vp* 


V _ 32a^ l % 11 

W V 243a 8 iV* * 

7. Find the highest common factor of 

x 3 - 2ax 2 and ax* - 3a 2 # 2 -f 2a 3 .r. 

8. If a person buys an article for £a and sells it at a gain of 
b per cent., how much does he obtain for it 1 


5. Add together 

a a 2 


6. 


2# ’ 3a# ’ 

Find the value of 


(i) 


3 /27«V 
V 64y 27 ' 
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EXERCISE XXV. 

1. If a=* 1, 5 = -2, c== 3, find the value of 

(2 a + 36 + 2c) 3 - 86 j/5a 2 - 46 s - 2c 3 - 10. 

2. Multiply 6-|<*-®(6-|^j by |(2a+l) + (6+l). 

3. Solve the equations : 

(1) 4r -5(7.2;- 12)=# — [1 — 2 {a? — 3 (4 — #)}]. 

(2) — 2 y =4^--g(j.-+y), ^+y-5 = |(y-a;). 


4. 


Subtract 


5aW 7aW 

15a 6 6c 2 r ° m 14a 4 5 2 c 3 ’ 


5. Extract the square root of 

43a 2 ;r 2 - 6a 3 # + 49#* — 14a# 3 + 9a 4 . 

6. Resolve into factors : 

(1) 5# 2 — 14a; — 3. (2) a 2 4- 2a -f 1 - x 1 . 

7. Find the highest common factor of 

(1) 26a 2 6 2 #, 52a 3 5 2 # 2 , 39 at 3 # 3 , 13a 2 5 2 . 

(2) 6a 2 -6a 2 # 2 and 2a -2a# 3 . 

8. A bag contained £b in shillings and half-crowns ; after 
18 shillings and 4 half-crowns had been taken out it was found 
that twice as many shillings as half-crowns were left: how many 
were there of each at first l 


* EXERCISE XXVI. 

1. When #= — 4, find the value of 

3# + 20 ~ 4 [17 — 9# - 4 {5 (2#- l)-4(3#-2)}]. 

2. Add together 16 ||a - 1 (b - , 

12 {I 6- 5 (° ~ 5 < *)}’ a " d | l(2a -36) -(6c -a)}. 

27 a 6 

3. Subtract the cube root of -^-=- from the square root of 

oT 

25a 4 # 


9a# 8 ' 

H. a. E. 
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4 . Resolve into factors : 

(1) 7tf 2 ~15#+2. (2) 4a 2 + 4otf+tf 2 -9. 


5 . 


6 . 


Solve the equations : 


(1) 

( 2 ) 

Simplify 


! (•* - ») - (* - 13J) = 5 - 1 (7 - .v). 

to- 3 y-8_y+3 ,r- 7 4y4-l* 

4 A “ 4 ’ 3 + 11 

A* 4- #-6 .^4-4# 

.r 2 4- to - 8 X .r 2 - 9 


7. Find the highest common factor of 

2# 4 -.r 3 — KXr 2 * - lI#4-8 and to' 3 - to 8 - 9# 4*5. 

8. In paying two bills, one of which exceeded the other by 
one-third of the less, the change out of a £5 note was half the 
difference of the bills : what were their amounts? 


EXERCISE XXVII. 

1. The sum of two algebraical expressions is ah ' ; if one of 
them be (2a 2 -.r) (3a 2 4- to), find the other. 

9 2a 1 

2. Find the square root of -a 4 - 3a 3 4 4- - . 

4 3 9 

3. Add together 



4 . Resolve into factors : 

(1) a 2 -14a -72. (2) 3a 2 -20a -7. 

5. Find the factor which is common to the expressions 

to 3 - 19^-16#- 3 and 2^- 11 a 2 4- 1 \x + 6. 

6. Solve the equations : 

(I) (to - 8) (to 4- 2) - (to - 1 1) (to 4* 1) = (a - 3)(a 4-7). 

, a \ x-fy to-y 3#4-y_5y 

6 '4 ~ 1 *’ 6 4 ” 4 * 
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7. 


C 3 - vf aP-ax a 2 * 2a + oA-f 2a 
S.mphfy - . 


8. The denominator of a fraction exceeds the numerator by 
2, and if the numerator be increased by 5 and the denominator 

be doubled the fraction so obtained is equal to ~ : find the original 
fraction. 


EXERCISE XXVHI. 


1. The product of two expressions is — + ' - 
of them is ~ - l, find the other. 


3a 4 * 

— 4- 2 ; if one 


2. Solve the equation 

.r-3 a+4 5a x 7a- 11 

r + ~ 12 “ 8 + 6 + “ 24 ~'°- 

3. Extract the square root of 

3 aV + a 4 + IOoa 3 - 1 10a 3 A+ 121a 4 . 

4 . Resolve into factors : 

(1) 5a 2 — 13.ry-6/\ (2) a* 2 + 3a.?: — .r — 3a. 

5. Find the H. C. F. of 

18a* 3 +9a 2 -40a- 21 and 12.tr* 4- 8.r 2 ~ 27.r - 18. 

6. Simplify 

b (/> 


(1) 

( 2 ) 


1 

c \c be 
63a 2 b 2 


(/- - <*)J . 

A fL 4 “ (p-?h ^ ic(^-y 2 )n 

L 15 (a+ ?/) * \ 5a 2 /> ' 7 (pP-q*) J J ’ 


JP+7 

7. Find the L.C.M. of 

4a 4 +4a 3 -8a 2 , 6a-' 1 - 12a* 4 - 18a 3 , and 3a 2 -3a* -18. 


8 . Twenty-eight tons of goods are to be carried in carts 
and waggons, and it is found that this will require 15 carts and 
12 waggons, or else 24 carts and 8 waggons ; how much can each 
cart ana waggon carry ? 

2 — 2 
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EXERCISE XXIX. 


1. 


2 . 


When :r=2, y = - 1 , find the value of 

t 

3y # a? + 2 #y 

#+y 2 xy-y*' 


Divide 


— ^ a 4 — a 3 - 


16 


23a 8 
9 + 


8a , 
T + 4 by 


3a 2 

4 


2a 

~3 


- 2. 


3. 


4. 


Find the value of 

"4a 2 
962c- 8 


6a6c 




¥ 

27a 3 c 3 



0 . ... a 2 - 962 a 2 -fa 6 - 12&2 

im P y a 2 — 2a6-1562* a 2 — 5a6 


5. Find the lowest common multiple of 

a^-^-12, 15^2 + 14^-8, 10^2-19^+6. 

6. Solve the equations : 

(1) (*+4)(y + 5)=(#-4)(y-5) + 44, 4r=23-5y. 

(2) x+y—z=b=y + z-x~z + x-y. 

7. Reduce to lowest terms : 

30^+ll^»-82^ 2 -12^+48 
12ar 4 + 5^ 3 -3ar 2 -ar+20 * 

8. A resolution was carried bv a majority pf 9 ; but if one- 
sixth of those who voted for it had voted against it, it would 
have been lost by 3 : how many voted ? 


EXERCISE XXX. 

1. Divide 

a*6 4 + a 2 6W + c^« by aW+abod + c*d*. 

2. Simplify (x - a) 2 - (a - 6) (a + 6 - 3#) - (x — 6) 2 . 

3. Find the factors of 

(1) 35-74#+35.r 2 . 

(2) tf® + 4r+4 -4a 8 + 4ay~y 2 . 



INCLUDING FACTORS AND FRACTIONS. %\ 

4. Solve 4*8#- ~ 

*5 

Q 

5. Find the fifth power of -r— = and the fourth root of 

t o a* 

2401a 15 # 

4096a 8 # 8 * 

6 . Find the highest common divisor of the expressions 
4# 4 -33# 3 +76# 2 -39# and G# 6 - 40# 4 4 - 93#* - 27#*. 

7. Simplify 

,, S# 2 -#- 10 a 2 -2ab 

U at-ab- W*3^n&- 
16^-48^ + 36^ 

' ' 24^-72^ + 54^' 

8. Solve 

#+2y + 3s-10_y + 22 + 3#-3 s + 2#+3y+l x+y + g 
10 ll “ 12 ~ 6 * 


EXERCISE XXXI. 

1. If a— -3, b = 2, c— 3, x— - 1, find the value of 
ba? ~ax be +xa h . 


2. Subtract 
from 


~ |6 (a 2 - 2a - 1) - (a 2 -7 a+ 4)| 

28 j®(a 2 +2a)-|(a+|as 2 -^j . 


3. Solve the equations : 

•3#- 8-13 


a) 


* 2 #- - 


•21 


= #-17. 


(2) #+2=y+2=3#~ 7 = 2#+y-3z+13. 


4. If the divisor is a 4 + 6 4 - a 2 b\ the quotient a 3 -f a#*, and * 
the remainder ab Q } find the dividend. 

5. Find the lowest common multiple of 

l-4#+3# 2 , 1-9# 2 , l-6#+9#*. 



algebraical exercises 


6 . Extract the square root of 

3&T 2 -f 40a? +25-14^3 + 9^- 20.T 4 - 1 2x\ 


7. Simplify 


( y + z-2x ) 2 -(z + x- 2y) 2 
(#4-y4-2) 2 -(£4-y-52) 2 


8 . How many yards of paper a feet wide will be required 
for the walls of a room x feet high, v feet broad and z feet long, 
allowing n square yards for doors and windows ? 


EXERCISE XXXn. 

1. Simplify 

3a* - [(8* - 7) (*+ 1) - 2 (0+3) (x - 3) - (.v-f-1) 2 ] ]. 


2. Find the quotient when the sum of 2x (.V s 4- 1 ) and 3(^ + 1) 
is divided by the product of 2,r+3 and #4-1. 

3. Find the H. C. F. and L. C. M. of 

28«Vy, 35 aVy*, 56b x 4 //, 84 ubxhf 2 . 

4. Simplify 

(i) ? ± _ . 

v ‘ (*-2)(*-3) (x -l)(x- 2) (x - 3) 

i2x 2 - 7x - io 

( } l2x?-43x + 35 X 12.r 2 - la* - 14 ' 


5. Find the highest common factor of 

3#* 4 - x l 4 - x - 2 and 2^ - x l — x — 3. 

i 

6. Resolve into factors : 


a 2 -f 4ax 4- 4^*2 - y 2 — tiy - 9. 

7. Solve the equations : 


( 1 ) 

( 2 ) 


*08^7 - *04 1 *03 - *07.1? 


•1 


*6 


= 4 - 2. 


*^‘2 j ^' 3 

2 + y =li> 3 + r ls - 


8 . Find three numbers whose sum is 21, and of which the 
greatest exceeds the least by 4, and the middle one is half the 
sum of the other two. 
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EXERCISE XXXIII, 

1. Divide 

3y 2 + 3y + — 9 -y*+xy-x A by x*-y + 3. 

2 . Solve the equations : 

x-\ 2- x 2x - 1 2-3# _ 

<•' T — r -~u °- 

3. Find the value of 

(1) sj ~ wSw ' (2) ^*" 8 («+*)*{*»- («-$}• 

4. Find the highest common factor of 
9.tT 3 +15.r 2 -39o7-105 and Gx 3 + Ux 2 - 21 x- 84. 

5. Find the value of 

a a a 4 

2 (x - a) 2 (x+a) x z (. x 1 - a 2 ) ’ 

(2) I + 2 3 

' ' ^-7^+ 12 x*-4x+3 o? 2 ~5.r-M 

6. Resolve into factors : 

(1) 21^ — 17^ — 30. (2) 8.r { + 729/. 

7. Simplify 

(2a~Sby~(^ - g-ap + g • 

8. Of a party seven less than one-half are English, five 
more than one-third are French, and the remainder, eight in 
number, are Germans ; of how many does the party consist ? 

EXERCISE XXXIV. 

1. If a= - 3, 6=5, c— - 1, find the value of 

3 a \/ 3a6 + 46 - 26c Sja? — 56 + 12c. 

2 . Solve the equations : 


(1) 

o? — 2 

07 + 3 

*-4 _ 


-r + 

4“ 

-T= 7 - 


(2) 

2 *=22 

13 

4 y 

7 * 

5# . . 

__44 = 

il 



u 
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3. Subtract the cube of a* - 2a from the square of 

a*-3a 2 +3a- 1. 

4. Extract the square root of 

1* ' ftr*_ 1W 
4 4 + 4 + ~4 16 * 

5. Find the lowest common multiple of 

2.T 8 - 3-r 2 , 4^ -9#, 4.V 4 - 12^ + 9^. 

What is the highest common factor of the above ex- 
pressions ? 

6. Simplify 

m 2^-ar + 6 3^-27^7 + 60 , ar 2 -* 10.X7+-21 

W ar i -l&i; + 12 X 2^-10* 1 ^-7ur ’ 

(8 ) i_ + 1 i_. 

v 1 x»-3^+2 T .r 2 -7a:+10 

7 - Multi ^ 

8. At what times between 9 and 10 o’clock are the two 
hands five minutes apart ? 


EXERCISE XXXV. 

1. Simplify 

5 [3 {2a -3 (b -a)} -4 {7 (2a -L ) -5 (3a- 26)^4- 5 (a +216). 

JL Find the remainder when the divisor is #+1 and the 
dividend is the product of #+3, #+4, #-7. 

3. Solve the equations : 

m %-v-y+z _x-y+2z x + z _a 
1 ' 9 IT “ 2y 


:«•!«- 4*. 


4. Divide fl - - - ~ 
* \ # 2v 

the product of x - a and 2 y - o. 



% 

T 



c 
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5. Simplify 

a 2 -6ax+9a} ^ fa 2 - 9a} ^a 2 +ax- 6a}\ 
a % — 4ax + 4a} ' \a 2 -4ir 2 * a 2 -ax— 6a}) ’ 

6 . Find the highest common factor of 

l&rH 17a} - Mr 2 - 14.r + 9, 24^ + 220 s - 1710 2 - 14#+ 11 . 

7. Find the value of 

a 3 + a 2 b ab ah i 

a 3 -ah 2 a 2 +a& a A b-ab*' 

8 . What is the cost price of an article which is sold for £a 
at a gain of x per cent. ? 


EXERCISE XXXVI. 


1. Solve the equations : 

0+1 2.37-6 4tf+133 

1 } 6 ’ 7 14 * 

/o\ 1/ i\ 1/ 2 j7 — 3 2u — 13 A 

(2) g(*-i)= 4 (y+i), — . - + =0. 

35 

2. If 47= , find the value of 

u 

\/1-3a'- \/ 4 +3+ 

» 

3. Extract the square root of (a* 2 — 6# + 9) (40 s - 4.r +1). 


4 . Simplify ^ 


7 

1 + 20 


4 - 200 
403-1 


5. The expressions 2a} + 2a} - 1 la} + 130-3 
and 2a}-2a}~ 5^+ II 0-6 

have a common divisor ; resolve each of them into its component 
factors. 


8 . 


Simplify 



1 . 



a 


1 


a- 


1 * 
a 
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7. Subtract 2 — - from _ , and multiply the remainder 

a a-\ 

by 1 ~ 2o— T - , ' 

% 

8 . One- third of a ship belongs to A , two-ninths to if, and 
the rest to G\ if (7*8 share is worth j£1000 less than half the value 
of the ship, find what the ship is worth. 


EXERCISE XXXVII, 


1. Subtract i(a-26) from * (2a - 36 -h 9c), and take the 

2 o 

remainder from the sum of * (3c* - a) and \ (a + 3 b). 

2 o 

2. Resolve into factors : 

(1) 2# 3 -6# 2 . (2) 3ju 3 -27x. (3) # 4 -27#. 

What is the highest common divisor of these expressions? 


3. 


4 . 


Find the lowest common multiple of 

(1) 4 6#, 3 axy, I5a 2 x 2 y 3 1 ah-xy k , 24a 3 #‘ > y. 

(2) ax 2 - 3a 2 # 4- 2a 3 , # 3 — 2a# 2 , # 2 - a#. 


Simplify 


# 2 -3#~10 
# 2 — 8#-f 15 


# 2 + 2# -3 

# 2 - 3#-f- 2 * 


5 . 


Solve the equations : 


( 1 ) 

( 2 ) 


#~3 #- 2 

# - 1 3 - x ‘ * 

(a — b)(x - c) - {b -c*)(# - a) - (o - a)(# -b) = 0. 


6 . 


1 >ivide 


2 + a 
2 - a 


2 - a , 2 -h a 2 ~ a 

2-ha ^ 2-a + 2-ha * 


7 . 


Find the simplest form of 


a 

a 8 -hi 


a-h 


1 

a- 1 


8 . Find the square root of the product of 
6 * _ « . 256 * 
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, Q . 5 a 216 

1. Simplify — - --g- 


EXERCISE XXXVm. 

3 G 6-2 (i^-i 6 )}] ' 


2. Divide 


21a 2 


5 *33a 9 a 3 3a 1 2 

?+« 4 +-nr + — b y-H- + i+« 2 * 


16 


16 


3. 


5. 


When a = ^ , 6 = ~, hud the value of 
4 ’ o 


a /l 4- a 6 /5a 2 

b ~ V T=b + V W • 

Reduce to lowest terms 

42a 4 # — 7 a 3 # 2 - 7 a 2 # 3 
28a 3 # 3 4- 42a 2 # 4 - 28a#* * 

Add together 

6# 2# 3# 2 , , 

1-2#’ lT2# ’ 4# 2 ^1 ’ aUCl 


6 . 


7. 

8 . 


Solve the equations : 

m # — 4 x — 3 __ # — 6 # — 5 

' ^ # — 3 #-2 #— 5 # — 4 ’ 

(2) 3 (# — a) (# — 26) — 2 (# — 2a) (# — 6) = (# 4- a) (# — 36). 

2a 4- 3 4a 4- 5 

3a + 4 5a 4- 6 

Sim P lif y 77+1 377+4 •- 

« 2a 4- 3 4a 4- 5 

Divide (3-a.r)(l-j) + 


EXERCISE XXXIX. 

1. Solve the equations : 

(1) 4(*-2)(x + 3)-3(# + 2)(.*-l) = (.i- + 5)(a;-7). 

(2) ^(« + 5^)-i(2y+tf) = l=i(y-3a;). 


2. Resolve into factors : 

(1) 12aV - ma?bxi + -2-,abh?. (2) 64«^ - Siea 8 ^ 1 . 
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3. Find the value of 


X _ X 2 - 1 2,r 9 -{-#- 1 

1-4? ( I -#) 2 1 - tf 2 


4. Divide 


**9* 0 +; + i - ~ 3(1 ( ! + 1- 2 ^ + £) 

^(i +1 )+ 3 ^6 + i)- 


5. Simplify 


6. Simplify 


12 4 

2# 2 + #~4H ^ 


fy-giz.^ ( x + a -^y\ + ( _rjyy . 

\ y-xJ\ y-*> ) \y-x ) 

7. Extract the square root of the quotient of 

_3^_ . 

(#+y ) 2 ^ X s — xy+y 1 

8 . A boy is one-sixth the age of his father, and five years 
older than his sister; the united ages of all three being 51, find 
how old each is. 


EXEBOISE XL. 

1. Multiply 5"X + ? +8 by 3 + | -r. 

2. Solve + 12). 

3. Simplify 

8 , F 6 (a+c) fl4(6 + c) , a 2 -c 2 l“] 

F^c • L7(^-c 2 ) X \9(a-&) • 

4. Bud the H. C. F. and L. C. M. of 

48a 5 # 4 - 40a 4 # 5 - 48a 3 # 8 , 60a 8 # 2 - 102a 5 # 3 + 18a 4 # 4 , 
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5. Extract the square root of 

/t . a*x* 6 2 , 9#* „ Zbx* 2abx 

w - ¥ -+ i 5 + T -«* s -- j r +- T5 . 

(2) (^-l)(^ + «-?)(^ s + 3^+2). 


6 . Find the value of 

1 2a?-f 9y 1 

ibv — 3 y 9y 2 -4# 2 ^ 2# + 3y * 


7. 


Solve the equations : 


( 1 ) 

( 2 ) 


1 _ JL I_ x*-bc 

x-a x-b x - c r (x - a) (x - b) (x - c) 
x — a + y -b x+a +y-a _a 
c—a c-b ’ c a-b c * 


= 0. 


8 . A man spends £x in buying y articles; at what price 
must he sell each so as to gain n per cent. ? 



PART IY. 


Including Quadratic*, Indices, and Surd*. 


EXERCISE XLI. 


1, Solve the equation** ; 
(1) (2x- 1)(2 ~x)+x 2 


( 2 ) 


2#+^ + l 6# + 2y 


1 j?(3- .tr)=-0. 

1 


2 


3 


+ i r° 


.V 


.)?/ 



of 


2. Write down the seventh power of 

729 a 6 /* 36 

64r 18 * 


2.r 3 y 

3a 2 ’ 


and the sixth root 


3. Resolve into factors : 

(1) 27a 1 V*-8a‘r 14 . (2) 9a 2 - 25/> 2 - 64 - 80/*. 

4. Find the H. C. F. of 

6^ + 26^ + 15.r2-16^-lO, 
and 30.r 4 + 1 36.r* + 9o.r 2 - 79/r - 65. • 

5. Find the value of 

y y y L y 4 

2 (x - y) 2 (x+y) .r 2 ,r 2 ( ?/ 2 - .r 2 ) * 

6. Simplify 

xy fa+y , ^4-y 3 ] ^ fa+y __ .rH,?/ 3 ! 
^+y 2 V-y .r 3 -?/ 3 ) ’ |.r-y .r^-y 3 / * 

- tv. 2a x x 1 , 

7. Divide a T by 2 + 2^ -1 ' 

#+- 

X 
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8. Solve the equations : 

IQ 

(1) ~“+6#= 17. 


(2) a *=TTI+ 2 - 


EXERCISE XUI. 

1 # Simplify 

130 - 3 [13# — 5 {4r - 11 ~(#-8)} + 4{5#~ 13-4(*-5)}]. 

2. Divide a 4 by a - 3# to four terms of the quotient. 

3. Find the highest common factor of 

(1) 7 aPbx 2 , 21aV i , 3oaVy, 42 a z bjry. 

(2) 8a 4 + 4a 3 - 84a 2 , 8a 3 + 24a 2 14a, 12a ft +50a 4 + 28a J . 

4. Solve the equations : 


( 1 ) 


2 

2£+g(*+ 2 ) 


_8 

= 33 ' 


6 /y-f 8 # _024-2#_ y- 2z 
W 3z — 7 2?/-3?~3y + 4.r ’ 


5. Add together 
1 


1 


2a 


4a 3 


6. Simplify 


a — 2.v y a 4-2# 9 a* + 4a? 2 ’ a 4 +16.r 4 ’ 
# 


14- 


nr) 2 

l-f#4~- 
1 -.r 


7. Multiply 

J*J 3 _! by not* ^(-^-1) 

5(1+5**) 5 y + 1 — 9** * 

8 . Solve the equations : 


( 1 ) (*—!)(* - 2 ) = 20 . 


(2) .r+_£_=3. 

>+ 5 
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EXERCISE XLm. 

1. If #=3, find the value of 

+ 1 - (2#)*** 1 - 3 (# - 1 )*. 

2. Find the highest common factor of 

2a 6 — lltf 2 — 9 and 4# 6 +ll.r 4 -t-81. 

3. Write down the square of.v 3 -|.r 2 --6# + 5 , and the cube 

2 3 

.3 4 

of - a — x. 

2 3 

4 . Besolve afi - 4-r 3 + 5#* - 20 into three factors. 

5. Solve 

4#+ 17 5a; 4- 36 _ 2x + 7 3#+ 19 

x+4 #+7 ~~ # + 3 x+6 



7. Solve (1) 

(2) 


(a - b) x + (a 4- b) y = a 1 + b 2 , 


3 

x— 6 



bx~ay. 


8, A carriage, horse, and harness are together worth i>144 ; 

4 

the carriage is worth - of the horse’s value, and the harness 
o 

3 

-- of the difference between the values of the horse and carriage : 
5 

what is the value of each 1 
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EXERCISE XLIY. 


1. Solve the equations : 

(1) *8# — *067 = ‘473 + *071#. 

(2) 33o?+35^=4, 55.77 -55y= -16. 

2. Extract the square root of 

1607 s (o? - 2) - 8.r (1 - 307) + 1. 

3. Resolve into factors : 

(1) WaW-lSbaW. (2) o- 3 -3o7 2 + 7o7-21. 

4 . Find the lowest common multiple of 

32 aW - 32a 4 5 3 + 8 ct*b\ 4 HaW - 48a 4 J/ 6 + 

5. Find the value of 


307 607 9o7 2 (3o?-2y) 

2// 3o? + 2y + 2^(4 y' 2 — 9.r 2 ) " 

6. Divide 

2 _ 3 1 l zjy h 1 _ 1 

m m 2 + 2w7?i ^ 4n 2 

?/i — zn — — 

W + 71 

7 . Solve the equations : 

^ .F^2 _ .iT^3 + i+T =0 ' 

(2) a (.r y ) + b (.17 - y) — 2a, y (a + b) -x (a-b) = Zb. 

8. A dealer adds 20 per cent, to the cost price of an article 
to make the selling price ; afterwards in selling off he deducts 
10 per cent, from the selling price and then obtains a profit of 
6 shillings : find the cost price. 


EXERCISE XLV. 

1. Divide 1 - 2o7 by 1 - o? + Zx 2 to five terms, and give the 
remainder. 

% Subtract the cube of 4o? 2 - 3 from the square of 
8078-907-1. 


H. A. E. 


3 
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3. Simplify 

9x 2 -S6x+ll 
6a 2 + 19a -7 ‘ 

. 25 ( a 4 — 4a* 2 ) 3a 2 v 6 a 2 e a 3 — 2 ax 

' 6a 4 — 24 a 4 X 5a 2 +10.r * 2a 2 -4 a 2 * 

4. Find the highest common factor of 

I+a + a 3 -# 5 , 1-a 4 -a°+a 7 . 

5. Find the value of 

1 a 2 + a + 24 a+1 

a + 4 a* + 64 ~^a 2 — 4a+16‘ 


6. Simplify 


“+^-2 “ + b +2 

b a b a 

a — b a + b ' 


7. Extract the square root of 

(6a 2 + a - 2) (3a 2 - 7a - 6) (2a 2 - 7 a + 3). 

8. Solve the equations : 


(1) 

x? + a 2 x 3 / 

1 \ 

a — x 2 + 2 \ 

2“) 

(2) 

3 2 4 


a-18 + a~~a-3 * 



EXERCISE XL VI. 


1. Solve the equations : 

(1) 13-3[4.r-5{2r-3(a--l)}] = 4-i (2-x). 

jS 

(2) y-x=2 + ^(y + .v), Zx - y - ^ (2y + .?) + 3 = 0. 


2 . 


Find the square root of 


16 


+ 9-4a + 


4a 2 


3a 

2 


ax 

* 
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3. Resolve into factors : 

(1) 4a* 6 +44*- 224X 3 . (2) 254? 2 -9y 2 -40.r + 16. 

4 . Simplify and reduce to lowest terms 

14 ^ 

7# 2 + 16#- 11 - - -4 
x x 2 

28# 3 + 7l.x' 2 — 35^7 -69- — 
x 


5. 


Divide 


10a 2 -13a5-95 2 

6a 2 -7a6-5& 2 


12a 2 - 5a5 - 25 2 
>y 12a 2 - 17a6-5& 2 * 


6. Find the value of 

2a 2b a 2 - 2 b 2 _ 3a 2 

a-b a + 6^" a 2 -5 2 a 2 + 5 2 ‘ 


7. Solve the equations : 


( 1 ) 


7- 


6 

6 




7- 


6 

7 - 4 ? 


(2) x~y = 9, .^? 2 +y 2 =125. 


8. A person invests £1700, part of it in 3 per cent. Stock at 
90, and the rest in 3£ per cent. Stock at 104; if his annual 
income be £55, find how much he invests in each Stock. 


EXERCISE XLVn. 

1. Multiply 

a^ - 3a^ - 2 + 4a~^ by cfc + 3 + 6a“ 

2. Simplify 

(a — b — 2c) 2 — a (a — b — 2c) — b (b — 2c — a) — 2c (2c — a — 5). 


(2) #2+96 2 — 4-6 bx. 

3—2 


3. Resolve into factors : 
(1) 64*+ 74 ? — 20. 
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4. Multiply 

15a 2 +lla&- 14& 2 , 14a 2 — Sab -21? 

~2la^ab^l0b*~ by 10^ + 9a^W * 

5. Solve the equations : 

&r-7 5(*--l)_ 1 

W 9^ + 6 12# + 8 12 

m * 6. ^-g 

V 4 ' 9 9/^./i\* 


6. Simplify 


3 x 3 (x + 4) ' 


-/P-S- 


7. When 


x— ^ - r , find the value of - — - — . 

0+^) 2 (l+a)V.r+Vl“.r 

8. A person gives away 5*. more than ^ of his money, and 
4 

has left 9*. less than of it : how much had he at first ? 
a 


EXERCISE XLVIII. 

1. Divide 

81 -54a + 3«.r (a - x) + (a + x) (a 1 * - x 3 ) by 3-a-^r. 


2. If a “ g ’ 6 = 


1, 0, y—-~ find the value of 

Ji 


{b-yf _ ( y-af 
ax - b 2 fy/ - a for ' 

3. Solve the equations : 

> *5^-*l *7#-*l_ x 

^ ) -02 *04 “ *125 

w i + l=l + i l + i. =25 . 

x 2 y y oz z 4x 
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4 . 

5 . 

6 . 

7 . 


8 . 


1. 


2 . 


3 . 


4 . 


5 . 


Divide 


5a? 2 -\0x - 75 , 5,r 2 -f 5# — 30 

2 x 1 — 2x — 40 ^ 4r 2 + 4x - 48 ’ 


Multiply 4^4-3# i — 2 *Jx by 2 a?* — 3# * — x~ 1 . 
Find the value of 


Jl- 1*_+ _12_\ /JL i 12 ___1P \ 

11 .r4-6 + .£ + 5/\ll.r-6 a: — 5/ 


Simplify 



1 

2 


(*- ] )+5 


— TT TC 5^ + 5, 


1 / V 

\ 2x 

■A v+ i 

) “T 


Solve -.ri— 
x l ~ 1 


7 _ 1 1 _ 

8 1 #4-1 ’ 


EXERCISE XLIX. 

g 

When (f = 7 , find the value of 
4 

1 - a 1 1 4- o? 

1 ~a 1 4-a 
1 -a 3 _ 1 \ a * ‘ 

1 —a 1 4-« 


Resolve into factors : 

(1) 20# 3 - 23# 2 - 21#. (2) g 6 4- Ta 3 - 5c* 2 - 3.5. 


Find the square root of 
5 

4 6 


5x 3 2ox 2 

j- A. . 

ft &*• ' on ' < 


5# 36 25# 2 


X, J , . # 6 4-5# 4 4-8# 3 4-4# 2 

Keduce to lowest terms -^q.^+8^ + 8 x 


Find the value of 

1 4 + 6_ 4 1 

a — 2b a-b a a + b a4*26* 
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6 . Simplify 



f. 


7. Solve the equations : 


( 1 ) 

( 2 ) 


1 1 4 

.17-3 5 — a ~ 3 * 

-+- = 6, A+y = 2. 

.r y 


8. The product of two numliers is 75, and the quotient of the 
sum by the difference is four times the quotient of the difference 
by the sum : find the numbers. 


EXERCISE L. 


1. Solve the equations : 

(2) 3.r - 2// = 1 3, 3y-2~ + 16-=0, 3;-2 a=9. 

2. Find the highest common factor of 

4.zr r> -f- 6 a 4 — 7 a* 3 4 8a 2 — 29a — 36, 5a 6 4 7 a 4 - 9 a* 4 1 1a 2 — 38 a - 40. 


3. Simplify 

« 2 - a - 6 a 2 4- 1 2a 4 - 32 , q 2 4-2q-15 

q 2 - a- 20 X « 2 4- 10a 4- 16 ‘ a 2 - 12a 4 35* 


4. Divide 

6a 2 -ab - 125 2 




12a 2 — 16a5 — 3& 2 


6a 2 4-23^4-2062 J 6a 2 4- 7a& - 20& 2 * 

5. Divide + l by jfx- 2 J/a 4- ] . 

6. Add together the fractions : 


3 
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7. Multiply 

1 J6a 2 -1 5a 2 

2a + 2a(l-2a) y 3a^I _1 “ 3a * 


8. Solve the equations : • 

(1) ^ =2+ rr‘ 

# 


(2) # 2 -3 U?y+y 2 -f>, x-y^3. 


EXERCISE LI. 


1. Find the lowest common multiple of 
36x*-8lx 2 , 16# 6 -48# 4 + 36# 3 and 24#* + 72#* + 54# 2 . 

2. Divide the product of 

6a 2 + 7a#-3#2 and 15a 2 + 7a# - 2# 2 by 10a 2 + 13a#- 3.r 2 . 


3. Find the value of 

x 2 + 2 xy x 2 - 3 xy x 3 y 

x 2 - 4y 2 2#y - 6y 2 4#y 3 - 2x^y 2 ' 


4 . 


Simplify 



5 . 


Solve the equations : 


( 1 ) 



10 


# + 3 
x 


(2) #+5 = 4, y + - = 5. 

v ' y * x 


6. Find the value of 

2 V$3 — 3 /y/ - - \/f + 5 ^45. 
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7. Simplify 


8»+i >-T l<- 3 > 

2 a as 3 1 a 
+ T 3 4 2 3 


8. There is a penny difference in the price of a dozen oranges 
at two shops, and consequently one gives two more for a shilling 
than the other ; find the prices per dozen. 


EXERCISE LH. 


1. Divide the product of 

2x z -x- 3 and Za? + 2# — 5 by 6# 2 + .Z.- 15. 

2. Find the value of 

(x+ y+z){ x?+ y l +z i ) _ f y + z 
xyz 

o a * +al> (a-by+ab 

3. Simplify ab _ b * x (a+bf-ab' 


! _ /y+i + i+jf , *+y\ 

V * y - / ' 


4 . Find the value of 
a — b 


( 1 ) 


1 4* b(i 


x — 3 4 - 


1 + 


a(a - b) ’ 


( 2 ) 


3 

.£-9 


1 + ab 

5. Simplify L / 


.r — 4 — - 


07 — 8 




6. Solve the equations : 

( 1 ) 


x — ay_ _bx- ay 
2 ~b = a b ' ' 


x 


( 2 ) 



INCLUDING QUADRATICS, INDICES, AND SURDS. 


41 


7 . 


Given \Z5 = 2*23607, find the value of 


V5-1 
a/5 + 3 * 


8 . How many minutes does it want to four o’clock, if three- 
quarters of an hour ago it yras twice as many minutes past 
two ? 


EXERCISE LIH. 

« « 

1. Multiply O7 n + l+o; 2 by x~ n -x 2 +l. 

2. Simplify 

m 9 (\ _i _ 1 i A _ b±c-a _ c+a- b a + b-c 
{) \a + b + c) bc~ ca ab 

(2) -i » + I 

3. Find the value of 

xP + x a?~ \ m x*+x 2 +x 
x—\ X* +x x 2 — x+l 

, 4a; 2 — 8.r + 3 , 6.r 2 + o;-1 . . . , , 

4. Reduce - 2 ^ Tx -- 6 and to their lowest terms, 

and subtract the first expression from the second. 


5 . 


Solve the equations : 


(i) 


bx + ay _ x-y 
3 ab 2 (a- 6) - 


b. 


( 2 ) 


x - 1 2 x - 3 

#-2 + 3 - x^4 


6. Find the value of 

i i 

{(a 2 + & 2 ) 2 -(a 2 -5 2 ) ,j } 2 and (\/Wy 2 + V^-y 2 ) 2 - 


7 . Simplify 


1 + .T 3 


1- 


o; 


1 + 


1 —a; 


1 - 07 3 


1 + 


a; 


1- 


1+07 
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8. A person possesses .£5000 stock, some at 3 i>er cent., four 
times as much at 3£ per cent., and the rest at 4 per cent. ; 
find the amount of each kind of stock, his annual income being 
£176. 

* 

EXERCISE LIV. 


1 . 


Divide 

x 4 llr 3 41a 2 
3 ~ T2~ + 


23.1’ . 2x 2 5.r 

T +h 


2. Simplify (2 <( 2 + '.lab - 4b' 1 ) - ^ ^ab - . 


3. Find the cube root of 


27a 6 - 1 35a 6 4- 1 7 la 4 + 55a 3 - 1 14a 2 - 60a - 8. 
4. Simplify 



5. 


6 . 


Find the value of 

(1) V243 + a/48-\/76« + 9 ^3 • 

(2) (2 v /2 + v'3) (3 „/2 - n /3) (3 v /:l - J2). 

0 . 3 + 2x 2 - 3x 1 1 6x - x 1 

Solve 2-7- 2 +i"*- ' 


7. Find the value of 

. . 14- a -6a 2 4 -a 2 # l-9a 2 

' 6 4- 5a 4- a 2 * 5 - 12a 4- 4a 2 ‘ 15 -a- 2a 2 * 

/on 1 _ x (x 2 -f- 3) 

K } (x — 1 ) 2 (a? 4-1)* (.r 2 -l) 2 * 

8. Two persons A and B together own 175 shares in a rail- 
way company. They agree to divide, and A takes 85 shares, 
while B takes 90 shares and pays £100 to A : what is the value 
of a share? 
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EXERCISE LV. 

1. Find the lowest commou multiple of 

a?b l - aPbiv, 2 a 3 (a - a*) 3 , 7 ab 4 (a - a 1 ) 2 , 24 (a 2 - ax). 


2. Find the cube root of 


*27aW 


A 1I1U LUUC 1 WV UI /, jOIA « 

64a-c 10 

and the square root of (6a; 2 4- 1 3.r 4- 6) (9a: 2 - 4) (ho; 2 + 5a; - 6). 

„ ... 1-fao; 1 a~ 1 -x~ 1 ax 1 

3. Simplify - i i i -5 . 

1 a~ 1 x~ 1 a ' l x - ax~ l x-a 

4. Rationalise the denominator of 

\Jx+2 + \^x - 2 
\/# + 2 - \fx- 2 

5. Solve the equations : 

j 2x - 7 a x - 8a _ x - 7a 2.r - 9a 

' ' a; — 4a 'a; — 9a a; 8a a: - 5a 

(2) \^#4- 5-f sIx-J^x-^ 1. 


6. Find the value of . 


^3 + ^2 

v'3 - J2 ' 


7. Find a in order that a’ = 4 may be a solution of 

.r 4-3 .r - 3 __ 2o;-3 
a; 4- a x-a .r-1 

8. A person bought 80 lbs. of tea, some of it at 2s. per lb. 
and the rest at 3$. ; he finds that by selling the whole at 3$. 
l>er lb. he would gain 10a more than by adding §d. per lb. to the 
price of each : how much of each did ho buy ? 


EXERCISE LVL 

L If « = b = 0, x— - \ , if — - 1 , find the value of 

o 3 ‘ 

xy - ab a—x 
a 2 a a 2 4- x l ’ 
x 2 x 
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2. Solve 


a{a-x) b (b+x) 
b a 


3. Find the value of 

i i i 
(1) (a* -1 x a n + 1 )*. 


(2) 


a — b 
~l i 


a + b 
__ i . 


a 3 + b * 


4 . Find the square root of 12 + 2 \/,35, and express with 

Vl2 + 6 V 3 

v/3 + 1" 


rational denominator - 


5. 


Simplify 


aP-Sy 3 (#-y) 2 + #y t .a^ + y 3 
x *- xy (x + 2y ) 2 - 2#y ’ .r 3 - .ay 2 ’ 


6. Solve (a-b) x+y = 2a (a -b), a 2 #+£y = a 3 -&\ 

I -z 2 l — x 

7. If V ~ i _|_ » all( I z ~\^ x 9 ^ ll< * ^ * n ^° rma °I x ’ 


8. The price of one kind of sugar is 1*. 9 d. per stone more 
than that of another kind, and 8 lbs. less of the first kind than of 
the second can be bought for ,£1 : find the price of each per 
stone. 


EXERCISE LVH. 


1. Reduce to lowest terms : 

6 x^y — 5 xh( l + xi/ 3 
Gx A - 8 x^y + 2# 2 y 2 * 

2. Extract the square root of 

25#~ 2 — 12#+ 16#" 8 + 4#* - 24# ~ h . 

3. Solve V^+7 + \/^ + 2 = 5. 


4 . Simplify 


4 2#- 5 

x*+ x + x l -x+\ 


a# 8 - li 
#* 3 + 1 


5. Find the value of 

(1) («/5 - J*) (V2 + 1) + x/2) (V2 - 1). 

(2) \/3 + V5 + V3- ^5. 
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6. Find a in order that #= 2 may be a solution of 
ax x __ 13a#42 
a - 1 " r 2a ~~ 3 ax 


7 . Solve 


3#- 1 _ 5 Hi- 
7-x 2#4l 


8. In laying a submarine cable it is found that the length of 
wire employed is 10 per cent, more than the distance between 
the places, and that in the first third of the distance two miles 
more than one-third of the whole cable had been used, and the 
slack had been 11 per cent, of the distance run: what is the 
distance between the two places'? 


EXERCISE LVin. 


1. Find the value of 


(1) g(*-3y)+i (2 x-y) - ^ »y). 


( 2 ) 


.v + 2 
#- 2 


#- 2 1 
2 (#4-2) 4 ' 


2. Find the square of 

3 1 1 3 

#* - 2#- - 3# * 4 x ' l . 


3. Solve x 4- 4 - 5 »Jx 4 34 5 = 0. 

4 . Divide 

4#°~108 8# fl 424# 3 472 

3#“ - 12a- by 9# 3 — 18a 


5. Extract the square root of 47 - 6 \/ 60, and simplify 


l_ 1 

J47 + G *'(•>() Ji7 -6^/60 ‘ 

11 * 

X 6 6 ( 1 —#) 


6. Simplify 
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7. Solve #+y=6, 4 (x -y) — xy. 

8 . In an examination 133 candidates withdrew; if 17 of 
these had passed and the rest failed, there would have been in 
all one failure out of five; if, however, 18 of them had failed and 
the rest passed, the failures would have been one in six : what 
was the total number of candidates ? 


EXERCISE LIX. 


1. Reduce to lowest terms : 

3 , x 

— b 1 + « 

£ 3 

9 x ' 

x*~ 3 

2. Solve the equation : 

*8 - '01 x *3- *16.r 
•015 1-125 


5. 


= 3J. 


X X 

1 — Sx 1+3# 

Find the cube root of 
i 


3. Simplify 

4 . 


lft.r 3 

9# 1 2 _l' 


\j ab 

Find the value of 


a-*b * / gj 

*Jab ’ V + 


( 1 ) 


3J2-2J3 3V2 + 2V3 

3V2 + 2V3 3V2- 2,/3 ' 


3 

7 « 2 . 


( 2 ) 


13 


Jzi - 20 v / 3 ' 


6. Simplify 


!«— JO-S+ie-O .. 

1 1 ,. .1 f*a . 1 \ 4 


6-2^ 


(1 ~ 8*) + i{g + 2 


i) 


1 _ y - 5 _ # - 6 

xy ly 6# 


7 . Solve 
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8. I allowed a pauper 3 s. 6d. per week until the number 
of shillings I had left was the same as the number of weeks I 
had been paying ; I then increased the allowance to 4*. per week ; 
if the money lasted altogether for 35 weeks, find how many 
shillings I had to give away. 

EXERCISE LX. 


1. Simplify 

a 2 + b 2 + 2ab ab 2 # 4a(a + b) 

2 ab X cP+b 2 * a 2 - ab + b 2 ' 


2. Find the value of ^ when #=a-f3, y^a- 3. 

9 


3. Simplify 

( 1+ J^ (\ 

\ x-7 .v-3/ \5 


x+7 


- 3 V 

•r+3 / 


4. Express in the simplest form : 

(1) {(16)'*"-(81)""}~{(16)'U(81)^}. 

4 7/g _ 3 

(2) 8 s +v'2.4- 6 -JLl- -(32)~ 5 . 

(4)‘ 7? 

5. Resolve into factors : 

(1) 36.r 4 - 97# 2 + 36. (2) 1 12.r 2 + 138.ry - 135y>. 

6. Divide 

1 3 _ __ 1 1 

6 xy 2 ( x - y) - &y \/6 by 2a? \/3 - 3#y V 2. 


7. Solve 8 xy - 1 3^ 2 = 3, 1 3.^ - 2 \xy — 10. 

8. The number of serjeants in a company is twice the 
number of officers, and is equal to the number of companies in a 
battalion ; there is an officer or serjeant to every 10 men, and the 
whole battalion (including 6 on the staff) numbers 600: how 
many companies are there? 



PART y. 


Including Ratio and the Progressions, 


EXERCISE LXI. 


1. Ip a— 1, b = 2, c— -3, find the value of 

{a‘ 2 b 4- 5 b<? -b 2 (a- <•)} { a 4 -(b- c)} 

2 a-(c- 2 b 2 ) 

2. Divide a 2 (b 4- c 4- 2) 4- 2 ( ab 4- ac) (&4-c4 2)-6-c-2 

by a 2 4- 2 ab 4- 2ac - 1. 

3. Solve the equations : 

#-2 10 -x y-10\ 

^ ~5 -—“VI 

2y + 4 ‘ix+y _#+13|’ 

'll sv nr~) 

(2) (*+|) , +*-a-?. 

4 . A dealer bought a horse for a certain number of pounds, 
and having resold it for £1 19, gained as much per cent, as the 
horse cost him : find the price of the horse. 


5. Simplify 


1 


#4-14- - 


x- 1 4 -- 


1 


*4-14* 


x-1 


6 . Find the square root of 

Zhx+lQy */x+y 2 +\Qy/x+%y+ 1. 
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7 . If a : b=c : d, prove that 

aPb-Sac* : b 3 — Sad 2 ^a 2 -bbc 2 : b 2 -\-bd 2 . 

8 . Find the sum of 21 t^rrns of an A. P. whose first and 
fourth terms are 4 and 13 respectively. 


EXERCISE LXII. 

1. Resolve into factors : 

(1) 2X 3 -f 'Xv'hj -f 2x + 3//. (2) 39.C 2 -7x~ 22. 


2. A and B distribute ten guineas each among the poor ; A 
relieves six more people than B , but B gives to each person four 
shillings more than A does : how many does each relieve ? 


0 v - a 3 +b 3 a + b 1 (a-b 1 ) 

3 . Simplify a4 - J4 - a .~ h , - 5 - — b \ 


4 . Solve the equations : 


0 ) 2221 - 

*o 

(2) x “4* g *4" \/.c — = 2c. 


5. If x+i/ — 2z, shew that 1 -f — — =2. 

•«?-* y-s 

6. Find the value of 

5 + 3 x /8 - 7 N /(i f 3 x /24 \/31 - 1 0 ^6. 


7. If - — - varies inversely as x~ y, shew that .t ,2 -fy 2 varies 
’ v V 


as #y. 


8 . Insert n arithmetic means between a and ft, and find the 
sum of the series thus formed. 


H. A. E. 


4 



so 


ALGEBRAICAL EXERCISES 


EXERCISE LXHI 


1. Simplify 


0) 


W-KM-S- 


3 / a r 7 i i 
W y aW x x (<M) X 

b a b 


2. Solve (1) 
( 2 ) 


x — a x -b b a 

x A + x k y l +y x — 243 
x 2 - xy +y 2 = 9 


}■ 


3. Resolve into factors : 

(1) d l -b l + Sbc-~ 9c 2 . (2) {x'l+'ff - .r 2 (x - yf. 


4 . Find the H. C. F. of 

7j 4 — 1 Oar 1 + 3 aV — 4a :l .r + 4a 4 , 
ftv 4 - 1 3 ax 3 + 5 aV - 3 a?x + 3a 4 . 


5 . Simplify •)!*+£ z» 

\/ x 2 +y 2 +y x—sjx^—y 1 

6. Sum the series : 

(1) 3 -f- 2 '2 5 ^ ^+2*/2, to 3/ terms. 

(2) ^2, %/6, 3>/2, to 12 terms. 

7* If a+b, 6+c, e + a are in continued proportion, prove 
that a +6, 6 + c, c-a, a - b are proportionals. 

8. A man buys a shilling’s worth of eggs, but having broken 
four they cost him each one farthing more than the market price : 
what is the market price per dozen? 
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EXERCISE LXIV. 

1. Simplify 

m Z v 3^+7,y 2 _ Jf 

' x-2y x+2y f ~ x 2 — 4y 2 o; 2 + 4y 2 

3 

524 .? 

(2) j -6^8 + 16(2) 2 . 

10 2 


2. A number of two digits bears the ratio of 7 : 4 to the 
number formed by inverting the digits. If the sum of the numbers 
is 66, find them. 

5 5 

3. Solve (1) arH^ = 3104. 

(2) 9.* — 3* 2 + 4 \Jx l — 3o7 + 5 = 1 1. 


4. Resolve into factors : 

(1) 6(^-l) + 5.*. (2) (a 2 - l).r 2 + (3a-l)o: + a-a 2 

5. If x+y — u, xy=v y express .r 4 f- y K in terms of u and v. 

1 l 

6. Of what expression is 1 - -ax 2 -2 a\v the square root? 


7. The sum of three terms of a harmonic series is l t b, and 
the first term is \ : find the series. 


8. If x varies as the sum of the cubes of two quantities y 
and z whose sum is constant, find the value of x when y — 2, it 
being given that when x = 3, y — 3, and s = 3. 


EXERCISE LXV. 


1. Find the H. C. F. and L. C. M. of 

39^-17807+39, 39o; 2 - 18407 + 65, 21^- 114o;- 13. 

2 Solve (1) + 

(2) x 2 +q 2 y 2 =p 2 -2pq + 2q 2 \ 

=p-q ) ‘ 


4 — 2 
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3. Simplify 


'24- 


2 + - 

2 + 


?-2* 
a; - 1 


4 . 


Find the square root of 

( 1 ) x i + a?t/+- ! t - - 

(2) a 4- * 4- V 2a* +* 2 . 


ary 9 
4 + l6* 


5. If a : b~c : c£, prove that 

a ( a 4- b 4- c + d ) = ( a 4- h ) ( a 4- c ) . 


6. Sum the series : 

(1) 5 + 6’2 4-7‘44-8'6 4- to 21 terms. 

(2) 5 + 1 4- ‘2 4- *04 + to infinity. 

7. If x 4- y = 1 , prove that (.r 2 - y 2 ) 2 = r 3 + y 3 - *y. 

8. Shew that if *-y is a mean proportional 
y + z~2x and y, then x will be a mean proportional 
y and z. 


EXERCISE LXVI. 


1. Divide 1 4 - 2* by 1 - 3* to four terms. 


2. Simplify 

3 2^+ 15 _ 2 18(2*4-15) 

2x~3 4* 2 4-9 2*4-3 + 81 - 16* 4 ’ 


( 2 ) 



6\/a4-6 
+ a)\2a 


4- 


a - b 
2b~ 


M- 


a/\a4-0 


3. 


Solve (1) 


*4-4a4-3 4* 4- a 4- 6 

*4-a-f3 * + a-3 




5. 


between 

between 


-Y 

a-b) 
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4. Find the product of x -f 2 i]x 2 y + %sjy 

and .r — 2 x l y -f 2 »Jy. 

f 2- 1 3 ■ , V 

5. Simplify j(x/a) 8 “-^aPbt/a :t b 2 )4 • 

6. Find two numbers whose difference is to their sum as 2 
to 3, and whose sum is to their product as 3 to 5. 

7. If a : b—c : d, and if x be a third proportional to a and 
and y a third proportional to b and c , shew that the mean 

proportional between x and y is equal to that between c and d. 

8. There are m arithmetic means between 1 and 31, and the 
7th is to the (w-l)thas 5 to 9 : shew that the number of means 
is 14. 


EXERCISE LXVIL 


1. Find the square root of 

l+.r-^u (l +V*W'-(2 + ^) • 

2. Solve (1) n(mx + ly) — toy) 

n ( to - m y) — mxy J 

( 2 ) 2 (' e +.'/) = - r - y = 1. 


3. Prove that the product of any four consecutive even 
integers increased by 16 is a perfect square. 


4. If 


&+c 2 -a 2 a 2 -(b — c) 2 

' r= ’ ' / = (b + cY- a 1 ' 


%bc 


find the value of . 

\-xy 


5. Find the value of 
1 


(i a—b)(a-c ) (a-c) [b—c) (b-a)(c- b) ‘ 
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& Resolve into factors ; 

(1) « 8 +0aa + 9t*~3a6*-9tc + 2<?* 

(2) (4^-3*-6M^-4*-4)s. 

7. Find a number to which if % 8 and 17 be severally added 
the three results are in continued proportion. 

8. S lt &, £ s are the sums of three series in A. P. ; the first 
term of each is 1 , and the common differences are 1 , 2, 3 re- 
spectively. Prove that is the arithmetic mean between S t 
and £ a , the number of terms in each series being the same. 


EXEEOISE LXVm. 

_ 2 

i q* rr / 1 \ sfx*+2xP-3 

1. Simplify (1) _ 4 - 

3r‘ + 2^-5 

(2) ^45 + JL — 4 Vl h - ~ V7 - 2 V10. 

2. Find the H.O.F. of 

2a 3 - 9 d l b -f- 4 at 2 , 4a 2 t — 1 7 at 2 + 4 ft 3 , a 3 t — 8 a 2 t 2 + 1 Hat 3 . 

3. If # and y denote rational quantities, solve the equation 

+ 1+3^3. 

4. If ^ ^ ^ , prove that each of these equal quanti- 

ties is either zero or 1. 

5. Sum the series : 

(1) 1*72, 1*5, 1-28, to 50 terms. 

(2) II’ »' §’ 20 terms. 

6. If y 1 oc x? - 1, and if 3 / = 1 , x — ^2 are simultaneous values 

of y and find the value of x when y-2. 
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7. Find the first term and common difference of an A. P. 
in which the sum of n terms is equal to -n 2 +5w. 

8. The perimeter of a triangle is 11 J yards, and the sides are 
proportional to 1J, 3, 4J : find*them. 


EXERCISE LXIX. 


1. 


2 . 

3. 


Solve (1) 


x-l #4-3 
#4-3 x 1 


2(#4b4) 

x-2 


(2) x 2 +y 2 =74 \ 

^ 3 +r i y + ^y 2 +^ 3 =888J ' 

Express as the product of two factors 

(3a + bbf 4- b 2 - {16a 2 + (5a - 3fc) 2 }. 


Simplify 


(1) 


be (b - c) 4-ca (c - a) 4- ab(a-b ) ^ c 2 -bc-ca-V ab 
cP+bc-ca-ab * tf-a* 


111 21 
(2) [a* {a 2 b*{aWf} 2 J. 

4. Reduce to its lowest terms 

a 4 + b* - c 4 - d A 4- 2a 2 6 2 - 2 c*<P 
a*d - aM + ab 2 d - ad* 


5. Four-sevenths of a merchant’s capital is invested at 
34 per cent., one-fifth at 5 per cent., and the remainder at 
4§ per cent. His income from these sources is £A ; find the 
amount of capital invested. 

6. Simplify 


( 1 ) 


J'- 


x+ 


\/ 1 +# 


\/l - 


3 ^ 74 - 2^6 
W V'87-12 n /42 ' 


7. If a, 2a, b, 2 c l>e in continued proportion, shew that b - 2a 
is a mean proportional between a ana 2c - b. 


8. How many terms of the series 20, 18, 16, must be 

taken that the sum may be 80 ? Explain the double answer. 
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5. Find the value of - i when 

x-y+ 1 

</ + l a(6+l) 

*" 3+1 ’ *= ab'+T' 

6. The income of a Railway Company is sufficient to pay 6 
per cent, on the whole of its share capital ; but the Preference 
Stock, to the amount of .£400,000, is only entitled to a maximum 
dividend of 5 per cent., and this enables the Company to pay a 
dividend of 6# per cent, on their ordinary shares. Find the whole 
share capital. 

7 . If a : b=b : c, prove that 

1 1 1 
o*-b* + c*-b* + b 2 ~ l 

8 . If z varies as {x + a) (y+b), and is equal to ab(a+b) 
when X—Q) y — 0, find the value of z when x = y — a. 
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EXERCISE LXXI . 

1. Simplify i (tf 3 - 1 ) + (x 2 - 3x + 2) (x + 1 + k l )> and »ub- 

tract the result from — _ . • 

x- 2 


2. Divide a 4 +y 4 by x'-.uy s/z+y-. 

3. IteHolve into factors : 

(1) x l - 5.r (HXX). (2; 1 G</ 3 - 49a 5 2 + 4a 2 - lab. 

4 . Solve 

( 1 ) 1 1 _ 2 

a’ + 1 a + 2 x + 3 


(*> 


.r 2 -9/ 2 =641 
sy + 3/ =-32} * 


5. Simplify 

1 x l - 4 xy - 5 / __ 0./* - 30// 

^ ' a (a+30 2 a 2 - 4a// - 5// 2 ’ 

(2) 7^54 + 3 4/10-7^2-5^128. 

6. I spend £(j in buying copies of a certain book ; if I am 
allowed half-a-crown discount off each copy, I get 4 books more. 
How many books do T buy, and what is the price of each l 


7. Shew that a : b is greater than a 2 + b 2 : 2 ab if a : b is a 
ratio of greater inequality. 


8. The arithmetic mean of two numbers exceeds the geo- 
metric by 13, and the geometric exceeds the harmonic by 12: 
find the numbers. 


EXERCISE LXXII. 


1. Divide 

2 3 
1 - *Jx - —[ + 2a 2 by 1 - 2a - 2a 2 . 

2. Find the L. C. M. of 

21 abc 2 x (a 3 +y 3 ), 7 5 a 2 bcy (a 2 -xy+ y 2 ), 

105ae 2 (x + y) 2 y 3babcxy (a 4 + x 2 y l +y 4 /. 
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s. 

4 . 


Find the value of 3 4/40 - 2 -S' -625 - 4 ^320. 
Simplify 


( 1 ) 

( 2 ) 


^~a 2 

x*-a* 


/ a ? \ a* 2 -a 2 

\# 4* a a )*+ x 3 4* a 3 



3^-4^- 17^4-6 
357 s - 2x* - 1957 - 6 * 


5 . Solve 

(1) - 3) (2* - 3) + - 1 ) (2* - 5) = v / 2 . 

(2) (*+y)*+(#-y) s =730, ay ! =80. 

6 . If a : b — b : Cy prove that 

(a — b + c) ( a + b + c ) (a 2 - 6 2 4 - c 2 ) = a 4 4 - ft 4 4 - c 4 . 

7 . On the 1 st of November 3 shares of A stock and 5 shares 
of B stock were together worth £770; a fortnight afterwards, 
when the A stock had risen 2 and the B stock fallen 3, the worth 
of 5 shares of A stock together with 7 shares of B stock was 
£1143. Find the value of a share of each on the 1 st of 
November. 


8. In a geometrical progression, if the (^4-$ , )th term is ?n, 
and the (p — y)th term n; shew that the juth term —Jinn, and 

p 

the g4h term = m 



EXERCISE LXXm. 

1. Find the square root of 

4 4* ft 4 4- c 4 


2 (i + p + i) + “'i 


atb 2 # 


2. Express in their simplast forms : 


57 H — Hi 

(i) -r-f — 

**+- 1-1 

** 


x 2 — - 574-I4-- 

X x 


1- 5 + i 


( 2 ) 
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3. Find the H. C. F. of 

^+4^ + 16 and 20-10# + l7# 2 -2# 3 + tf 4 +# fi . 


4. Solve (1) (x + a) (a 2 -ax + b 2 ) = a 3 + for 2 . 


(2) a?+y 2 +x-y=\& 

a?-Zy 2 +x+ty + % 0 


4- 


5. Simplify 


1 


V17+V15 Vl7 -4^/15* 


r£ _L, n/ ||2 

6. Find a mean proi>ortional between 9 and ; and 

x -y x l y l 

a third proportional to x 2 -y 2 and x-y. 


7. Sum the following series : 

. i v 3 14 51 „ 1A . 

(!) 5 ’ “To* “is’ - tol0tenns - 

(2) Jtv V2 - - u ’ Tter,ns - 

8 . A man buys some coffee and cocoa each at b shillings 
per lb., and some tea at a shillings per lb. The money spent m 
coffee was three times as much as that sj>ent in tea, the number 
of pounds of coffee and cocoa together was equal to 5a, and the 
number of shillings spent altogether in cocoa and tea amounted 
to 3a b. How many pounds of each did he buy l 


EXERCISE LXXIV. 

1. Simplify (1) (^) 2 -(5y-( a ^,y 

(2) V J(s! 3(F 4 )» 

2. Solve (1) (l-a 2 )(.r-f a) - 2a (1 -#*)=(). 

(2) s!x + b+*Jx- 4- Vir-j-I. 
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3. Find the expression of lowest dimensions which is 
exactly divisible by 

a 2 b -b(b- c) 2 j ad 2 -a (a- b)\ and (a c) 2 c - b 2 e. 


4 . 


Simplify 


(1) 

( 2 ) 



_ 1 y H 

y 2 -a# x 2 + xy 


x 


.r* + 

.'T* 


X 2 

I “ 

1 

afi " 


5. Shew that the sum of the cubes of 2.r- 3y and 2.r-f 7y is 
divisible by 4(#-|-y). 

6. A party of friends incurred a hotel charge of £19. 16a, 
which was equally divided amongst all but two, each share being 
thus 2s. 9 d. more than if the charge had l>een equally divided 
amongst all. What number did the party consist of? 

7. Insert 4 harmonic means between 1 and \ . 

6 

8. If A varies directly as the square root of jfrand inversely 
as the cube of <7, and if A = 3 when B — 256, and C—% find B 

when A = 24 and 6 y =^ . 


EXERCISE LXXV. 


1. Find the H. C. F. of 

(a 2 + a - 2) x 1 + (2a 2 -f a + 3) x + a 2 - J 
and (a 2 + 4a + 4) .r 2 +(2a 2 + a- 6) #+ a 2 -3a + 2. 

2. Resolve into factors : 

(1) # 4 + 9x 2 +81. (2) 2x 3 +x 2 — 2x—l. 


3. Simplify 

i 

X-5X 2 . / 3 \ _1 

#- 2^-15 ’ \ + Jx) 


(2) \28- 1UV3- 


( 1 ) 
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4 . Solve (1) ,r 2 -33 + 6</.r ! +7=0. 


(2) + - ~-r~- =6. 

x+ vx 2 — 1 x — six'* — 1 


5 . Find the square root of 


9y 2 

X 



X 

4 


+ _1 y 6 . 


6. The fir^t term of an A. P. is 48, the common difference is 
“4, and the sum of n terms is 300: find n , and explain the 
double result. 


7. I have a piece of cloth; if it were three inches shorter 
it would be square, and if it were eleven inches less in width its 
length would be double its width : find its length and width. 


8. Sum the series: 


( 1 ) 

(2) 


1 

^3-^2’ 

2 - 6 , 2 , 


' /3 > v /r+v2’ - to7t “ 

1*5, ... to infinity. 


EXERCISE LXXVI. 


1. Multiply together x +a- />, x + b-c, x+c-a , collecting 
in brackets the coefficients of the powers of x. 


2 . Solve 


(i) -^-a, 

2x+z — 12 
y-x= 2. 

Simplify 

(2.r4-3y) 2 -(2.r-2y/ 2 
20,r 2 y + 25xy 2 4- 5y* 

4 . Multiply 

a* 3 

a 2 - 2ax 4- 4/r 2 - -- - 

a +2x 


( 1 ) 


(2) 'fixi/ = ln(x+y)\ 

12(y+-) j 

ftw? =20 (s+*r) S 


( 2 ) 


1 - (hi 2 4- n 1 ) 4- 2mti 
mn 4- m 2 n — mn 2 


by 1 4 


<r*4- 2^ * 
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5. If 2$=a + 6 + c, prove that 

6. If x and y are both rational, solve the equation : 

x 2 —y l 4 - 2 s/xy — 6 - 

7. If y varies as the sum of two quantities one of which 
varies as x directly and the other as x inversely; and if y—h 
when x — \ y and y — 7 when x—3, find the equation between x 
and y. 

8. Express in its simplest form : 

2 + ^3 ^ 2-^3 

+ v'g +V3 + - */2 - V3 ' 



3. Resolve 9a 2 + 12a6 2 ) - (4bV + 243a 5 ) into four factors. 

4. Simplify 



5. Solve 


m ± . * 

v ' 2a+3&^2a-36 4a 2 -9&2* 

(2) ew^+&#+c=a (1 -#) 2 + & (1 -x) -c. 
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6 . Find the value of 

sf2mn+y + t J2mn—y , 4 mnp 

\^2mn + y-\t 2 mn - y ^ V l + 1 

7. Sum the series : 

(1) 14-2, 12-3, 10-4, ... to 15 terms. 

(2) 14-4, 10-8, 8-1, ... to infinity. 

8. If ySoo.r 2 - 1, and if y = \, are simultaneous values 

of y and x, find the value of x when y = 2. 

EXERCISE LXXVIII. 

1, When x=\ z — 0, find the value of 

, r _ [y _ 2 _ {2.c - 2y - ^ (3- ] 


^ 

X 

2. Find the square root of ] - 4x to four terms. 

3. Find the highest common divisor of 

(3a 2 — 5 a — 2) x 2 -f (4a 2 4- 5a 4- 2) .r 4- a 2 f 2a 
and (9a 2 + 6a + 1 ) x 2 4- (6a 2 4- 2a) x 4- a 2 

4 . Simplify 

4.y (x 2 - xy +y 2 ) 2 X s - x 2 y - 3xy 2 Ay 2.r 2 - Sxy 

a?4 -y 3 x*+y s x+y ^ x 2 - xy+y 2 

6. Solve (1) 3x -y =31 (2) x 2 -^ = 101 

3x?+2xy — y 2 =9j * xy -y 2 — 6J ’ 

6. Divide the product of 

f(*~ 2 +y~ r ) hv 

x(\+x~ x y) % x(xy~ l -x~ l y) * xy~ l + 1 * 
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7. If 2 a — a -f 6 -f c, prove that 

i*(t~a)(*~b) (s-c) = b‘ i |a 2 -^ a 

8. The sums of n terms of two arithmetic series are as 
3a + 31 : 5 n - 3 ; shew that their ninth terms are the same. 


EXERCISE LXXIX. 

1. Find the square root of 

(., 2 + |_ 2 . f )( 1+ I ) +1 . 

2. Express the product of s f.v f- *Jy -f s /z and 

x+y+z- y/yz-*Jzx-t/jy 
in a form free from radical signs. 

3. Simplify 

( 1 ) ( 2 ) 


1 + 


« 2 + 1 ' 


l+u:+ l+x+x* 


a- 1 


c- a 

T~' 


a — b 


b - r 

a ' " O' c 

xyz+x + y+z — 0. 


, prove that 


5 . Sum the following series : 

(1) 30 + 15 + + to 8 terms. 

(2) 1 *2 + 2*4 + 3*6 4- to 8 terms. 

6. Shew that in the series 5, 10, 20, 40, ... the sum of 
10 terms is 33 times the sum of 5 terms. 

7. If x l9 x 2 are roots of the quadratic ax 2 + bx -f c = 0, 
find the values of the sum and product of ax^ + b and ax. L -f b. 
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8. Add together the fractions : 

2&-x - 4 ? 1 1 

e^-^ + l)’ 3 (a? 2 + 1 ) * 473 • #2-^3. 4?+l» 

1 « 1 
4^/3 ’ tf 2 W3..z+l * 


EXERCISE LXXX. 


1. Solve (1) 


x + *Jx?- 50 x-s/xt-bO 25 
(2) 3o;-4y-f 2 = 547- 6y - 2 = 74? + 2y + 4. 


2. Find the value of N / _ v /3 + V 3 + 8^7 + 4 ^3. 

3. Sum the following series : 

/1X . 3m — 1 3m — 2 , _ , 

(1) m H — — h - h to 6 m terms. 

o J 

(2) 6561 + 4374 + 2916 + to 8 terms. 

4 . If a + b — c : c + d+a~a — c : 2 d, shew that 

b : a-c=a+c- d : 2d. 


5. If x varies as the sum of two quantities one of which 
varies as y 2 and the other inversely as 2 2 , find the value of y 
when 47=37 and 2 = 1 , it being given that 47 = 45 when y=l and 
2=1, and that 47=40 when y = 2 and 2=3. 

6. A market woman sold half her eggs at the rate of four for 
sixpence, two added to half the remainder for a penny apiece, 
and the rest at the rate of eight for sixpence ; her receipts were 
four shillings, how many eggs were there at first ? 


7 . Insert eleven harmonic means between \ and and find 

4 lo 


the sum of their reciprocals. 


8. Solve the equations : 

x-y = 2z } a?+y 2 +z*- >Jyz+zx+xy=:2l-*/l4; 
x, y, and z being rational quantities. 


H. A. E. 


5 



PART VI. 

Including the Binomial Theorem, 

EXERCISE LXXXI. 

1. Divide a 6 -f W - a?b 2 (a 2 + b 2 ) l>y (a -f b ) 2 ( a - b ). 

2. Solve the equations : 

(1) 3*25# - 3 (# - 6) (# + 2) = 1 9*5 - (6 - x) (2 - 3#). 

(2) 3# -5?/ = ~(2.r+y-6) j 

8-I(^-2y) = i(3.z;+2y)j 

3. Find the square root of 

9j £ + l+ 14a*-12aH— . 

4. Find the algebraical expression which, when divided by 
d£+#-l, gives xP-ZaP+kc-*! for the quotient and 11# -7 for 
the remainder. 

5. Multiply 

24 2112 11 

ca?~aPb 3 by aP + fi+c, 

and simplify 

{# s *f#~ 3 ‘“ 5 (#*f # -1 )} -r + 
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9. Simplify 

. ,v 7-15#+# 2 -f 2#* 
U 2#3 — 3# 2 «f 15# - 7 * 


( 2 ) 1 + . 


#+l ■ 


i _Lt5 

#+3 


7. Find the sum of 11 terms of an A. P., of which 121 is the 
middle term. 


8 . Find Jhe coefficient of #° in the expansion of (5a 3 — 4 r 3 ) 5 6 7 8 . 


EXERCISE LXXXH. 


1. Simplify 


/1X I, , -n A * -1 — # -1 a- 1 ^#-^ 

(i) 5 (*» »-« 

{©’-($*(*♦ vD- 


( 2 ) 


2. If the dividend be 3a?* - 4T 3 + 8# 2 - 7# f 4, the remainder 
34# — 30, and the divisor # 2 — 3# +2, find the quotient. 


3. Solve the equations : 

(1) x*{x+y)= 63 | ( 2 ) v'7+4+v'x~3=</4x + T. 

y s (y+*) = 112 J ‘ 

4. Find the number of two digits which contains the sum 
of the digits four times and the product of the digits three times. 


5. Find the sixth term of a harmonic series, of which the first 
and third terms are 6 and 2. 


6 . Find the square root of g + - + 2 


/a b 

V b a* 


7. In what scale is the denary number 59055 written 40407? 

8 . If the number of combinations of n things taken 7 
•together is five-sevenths of the number of combinations taken 5 
together, find n. 


5 — 2 
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EXERCISE LXXXm. 

1, Extract the square root of 

(1) « s 4-(l4-a 2 )(l4-a) 2 

(2) (a- 1) (a - 3) (a - 5 )\a - 7)4- 1«. 

2. Find the H. C. F. of x* - 3a4 - 8 and .r* - 5a* - 12. 


3. Simplify 


a 2 - 2a - 3 5a 2 4- 5a - 30 o 2 4-a- 2 

a 2 - 4a 4-3 + a 2 + 2a - 3 + a % - 2a 4- 1 * 


4 . Solve 

(1) \A*a4-J*4- s/a+x—2 \Z2a4-x 

(2) **-2*y = 24, .ry-2/-4. 

5. If a : 6=c : cf, then 

1 1 , 1.1 , 
a +i+ tf + 7 : h + 4-<f 4* -a : A 
b a c a 

6. Form the equation whose roots are the reciprocals of the 
roots of atf*4-kr4-c=0. 


7. A sovereign is divided among 7 men, 8 women, and 23 
children, their shares being as the numbers 3, 2, 1 : what will 
each receive ? 


8. There are 3 capitals, 6 consonants, and 4 vowels : in how 
many ways can a word be made beginning with one of the capitals, 
and containing 3 consonants and 2 vowels ? 


EXERCISE LXXXIV. 


1. Simplify 
1 


1 


( 1 ) 


*n4-7i m-n m 
1 1 " n* 


a + 


(*) 


b - CL 

l+ab 


m-n *»4-n 


. b-a' 
l ~ a \- + ab 


% Shew that 


1 


V6-2V5 V0+2./5 *’ 



INCLUDING THE BINOMIAL THEOREM. 


3. Solve 


0) 


(2x + $)x t 1 

~2* + r + 3x 


x+l. 




4 . How many terms of tfie series 18, 15, 12, must be 

taken in order that the sum may be 63? Explain the double 
answer. 


5. If (.r+^) and ~ (y +~) , prove that 

uv+y/u*- 1 - ‘ 

6. Find the number of different words which can be made 
out of the letters of the word Oxford. How many of these will 
begin with 01 

7. W rite down, and si mplify, the two middle terms of (a - x) u ; 

and find the greatest term in the expansion of f 1 + , when 

ar-2. 

8. A crew can row a certain course up stream in 84 minutes ; 
if there were no stream they could row the same course in 7 
minutes less than it takes them to drift down with the stream : 
how long would they tako to row down with the stream? 


EXERCISE LXXXY. 


1. Find the value of 

}(3 n ' 2-1) + ( s '2 - 1)} x \/33 -2 «/200. 


2 . Simplify 


( 1 ) 


4 JPp 

Wx-A, 

1 1 * x~*y * 




( 2 ) 
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3. Find the cube root of 

&r»- 12 (a - 1) ^4- 6 (a* - 2a 4- 1) # - (a 8 - 3a* + 3a - 1). 

4. Either 62 lbs. of sugar and 8 ll>s. of liacon, or 42 lbs. of 
sugar and 15 lbs. of bacon, can be bought for £ 1 . 4a 9 d . : find the 
pnoes of sugar and bacon. 

5. A binomial, having one term rational and the other a 
quadratic surd, when cubed and divided by 8, is equal to the 
sum of itself and its rational part : find it. 

6. Between 243 and 1 insert four arithmetic means and four 
geometric means. 

7. If A T denote the nundwr of combinations of n things 2 
together, prove that the number of combinations of N things 2 
together is three times the number of combinations of n + 1 things 
4 together. 

i 

8. Ex)>and (l - fj.r 2 )* to five terms. 


EXERCISE LXXXVL 


2 3 11 

1. Divide 5* +9* by 5* + 9*, and extract the square root of 
the quotient in the form of a binomial surd. 

2. Resolve into factors ( l -f a) % (1 + b 2 ) - 2 (a - b) ( 1 - ab). 

3. Solve the equations : 

(1) 4.C 3 + 5^-2 = x ( 15 - 2x). 

. 6x*-7j' + 2 1.V* - 17^4-4 28.C 3 - 27.C4-5 

2a'- 1 + 3.r - 1 “ ' 


4. If the first and last terms of an A. P. 1*3 6 and 61, and the 
sum 402, find the number of terms. 

5. If o, 0 be the roots of the equation X s - jam q** 0, show 
that the equation having ~ , ~ for its roots is a (x*f l) 2 =p*jr. 

pa * 

0. If a, b, c, d be in continued projiortion, prove that 


1 II 

b + ~c + d 


1 + 1 + 1- :fc 

a b c 
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7. From a body of men consisting of 3 sergeants, 8 corporals, 
and 12 privates, how many different parties can be formed con- 
sisting of 1 sergeant, 2 corporals, and 5 privates ? 

i 

8. Expand (1 -#)"* to fouf terms, and give the general term 
in its simplest form. 


EXERCISE LXXXVH 

, m , n 2(#4"11) ! x — 53 

1. Multiply 2-^ l3 — f6 by 3--^-^--^. 

2. Find four terms of the square root of 1 4- 2x. 

3. Divide 

yfx 10 # 9 - c if - - x s! y* 4- 1 x 2 yz by s/xy - - s/xty. 

2 2 2 


4 . Simplify 

i 2 

m j k±j frv j- 3 -4' l jy+^ 

' ' (%/■*■ + Vy) 3 - 3.i; Vy - 3y n /j.- ' 

(2) 4V147-3V75-6 ^ + 18^1.. 


5. If a, ft, c, <f be in continued proportion, prove 

m a /o\ ? _ / «*+ft!±^V 

' ft ^ aft 4- ftc 4- _ cf” \aft + ftc 4- ay 

6. Sum the following series : 

(1) 3*2, 2*4, 1-6, ... to 10 terms. 

(2) 4 S % 2 % /6, 3*/2, ... to infinity. 

7. If *C r is the number of combinations of n things taken r 
together, shew that 

*-'C r . x : n C r — r : n. 

8. Find the greatest term in the expansion of (1 4-2#)* when 
and n«9. 



ALGEBRAICAL EXERCISES 


72 


EXERCISE LXXXVm. 


1. Express ^3 . (27) *. v , 729 6 as a complete surd, and 

simplify * 

{(J&V* x («"**’¥) ~ 24 - 

2. Solve the equations : 

m x ~ m x + m 2)nx (2\ y a -3xy = 14| 

' ' m - n * * xy -x*^- 3j 

3. Find the H. C. F. and the L. C. M. of 

4r s + lOu^+Ar, 3X 3 -.r 2 - 14r, x 4 - 2.i4 - &r*. 

4 . In a walking race B gives A a start of two-thirds of a 
mile. After B has walked for 40 minutes he overtakes A , but 
twenty minutes later he meets with an accident which detains 
him half an hour. On resuming the race B walks for 1 hour 
40 minutes, and again overtakes A, two-thirds of a mile from the 
winning post. Find their rates of walking and the length of the 
course. 


5 . Transform 1022634 from the septenary to the denary 
scale, and 124*96 from the denary to that with radix five. 

3 11 

6. Continue the series . k , + : + ... to four more terms. 

20 5J 4 

Also find the 20th term. 


7. How many different numbers can be formed (l) with the 
digits 2, 3, 4, 7, 3 ; (2) with the digits 2, 3, 0, 4, 7, 2, 3 1 

i 

& Expand ^2-0 *° ^ vc te™** 


exercise lxxxix 


1. Find the value of 


+ ,£V 


when j?=* 16 a. 
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2. Add together 


J'*” (1 *“•!') « 10# 2 x — 3 

’ ' # + 3- (1-3#) 1 4#*+4#~+l ‘ 


3. Multiply 

#/ V? 1 , ? £ -? 

v#*- V #« 4 — by < a^+^ 2fl “" # «, 


giving the result in a form free from radical signs. 
A Solve the equations : 


- 7 ( — a ) +i2==o. 

\#4-a/ V + a/ 


(2) ^-7^+l=0. 


5. Find the relation which must subsist between p 1 q, and r 
when one root of px 1 - ^r + r=0 is five times the other root. 

6. Given that x varies directly as y-fi, and that #*=202 
when y= 10; find # when y- 5. 

7. Out of 8 consonants and 5 vowels, how many words can 
be made consisting of 5 consonants and 2 vowels? 

8. Find the (r+ l) u term of 

(1) (1+#) 2 , (2) (1+#) 2 , (3) (I-*#)* 

expressing each in its simplest form. 


EXERCISE XC. 

1. Find the sixth root of 

i + a* + ^ + ^+^ + A^+^. 

% Resolve 64 -y s - 256#® + 4# 1 into six factors. 
3. Multiply 

o k , 4#*-#- 8 , 0 13-17#+6#* 

8 - te+ - 3 b y 3-2 * + sri — • 

l + T* 

4 
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Simplify 

r4 v 4 % { a ' : ^ 



5. Find the value of — 

V2 + V7+3v/5 

of decimals. 


correct to three places 


6 . If a, 0 are the roots of the equation pj?i*x + q= 0, shew 
that 

(* + 0(**S)-s- 

7. Shew that if x y .r+y, x + 2y + z be in continued propor- 
tion, then x, y, z will also be in continued proportion. 

* 

8 . Expand (1 - &rf to 5 terms, and write down the general 
term in its simplest form. Also find the greatest term when 


EXERCISE XCI. 


1. Find the continued product of 

• 1 I I I i 1 3 

2a*-3 ax* } 3a"*+2*‘*, 4a% 2 +9a~V. 

2. Find the cube root of 

(tf+l ) 3 y* _(x+l) 2 y (x+l)y* 

8 27 4 6 "* 


3. Solve the equations : 

(1) (x+b?+(y~f>)*=Z(xy-M) 

y-4?=l j 


(2) a?- 4a7+6+4V^*~7x4*ll«3*'r. 
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4 . Arrange in order of magnitude ^3, ifb. 

*/\ 

Find the difference between 3 >y/ ^ and j/72, and express 
lT 72 "^v /3 a rtt ^ ona ^ denominator. 


5. If 2s~a+b + c y prove that 

2 (* *“ &) (* - c) 4* 2 {$ - c) (» - a) 4- 2 (x - a) (# - ft) = 2x 2 ~ a? — b 2 - c 1 . 

6. What number must be taken from each of the numbers 
13, 1ft, 19 that the remainders may form a harmonic series? 


'll 

7. The sum of n terms of an A. P. is - (3a + 1) ; find the 

1 z 

series. 


0 


8. The coefficient of the third term in the expansion 
2 

-,r)~ n is find n and the coefficient of the fifth term. 

y 


of 


EXERCISE XCn. 


1. Find the value of 


a 

(JC b f/ l ) b X 



when a -= - s . 

i 


2. Divide 27*r 3 - 64^ + 40^ (2fK 2 + 9.ry) by 3.tr-4y + Hte. 

3. Simplify 

be (x- a) 2 ca (.r -b)~__ <tb ( x - c ) 2 

(a - b) (a ~ c) + (b - c)(b-a ) (c - a) (c - 6) * 

4 . If are the roots of the equation aj^-f-kr+c^O, find 
the value ot 

(ax x 4* &)■“*+ (a#* + 5)"*. 
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6, A boy is sent to buy a shilling’s worth of oranges ; he eats 
one, and then it is found that the price of the oranges is raised a 
penny per score ; how many oranges did he buy ? 

6 . Sum the series : 

(1) 9, 6, 4, ... to 7 terras. 

(2) 15, 1% 12, ... to 13 terms. 

7. Out of 5 masters and 3 boys a committee of 6 is to 
be chosen. In how many ways can this be done (1) when the 
masters and boys are equally represented, (2) when there are 
4 masters, (3) when there is a majority of masters ? 

8. Find, by the binomial theorem, the cube root of 1003, 
correct to four places of decimals. 


EXERCISE XCm. 

1. Find the sixth root of 

1 - 18jt+ 135^»- 540a^+ 1215J 4 - 1458^ + 729^. 

2. Resolve &T 3 - 27y* +1 + 1 8 xy into factors. 

3. Simplify 

(1) 1 + JS + - */27 - ^12 + ^75 - V 19 + 6^2. 

(3+V5)U/5-2) 


(2) 


Jb 


(3) (4* + 2"* 1 + 1)*. 


b-c c~ a a-b . 


is equal to their 


4 . Prove that the sum of 
product with its sign changed. 

5. If a, 0 be the roots of cur 2 + kr + c— 0, form the equation 

, . da + b a/3 + b 

whose roots are , — — . 


6 . A 1 s age is equal to the combined ages of B and C. Ton 
years ago A was twice as old as B. Shew that ten years hence A 
will be twice as old as C. 

7. Find the coefficients of x u and x ~ 10 in the expansion of 

k+’Y. 
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8 . 


Simplify 


_s/3 + V2 _ 
V2 + V2+73 


y/3-,/2 

ji-s/iXJz 


EXERCISE XCTV. 


1. 


Simplify 

a’ + 246c — 1 66® — 9c 2 


( 1 ) 


a + 4b — 3c 


166* - 9c* -Gac-a? 'a+46+3c' 


2. At what time between 7 and 8 o’clock will the hands of a 
watch be directly opposite to each other ? 


3. Find a value of x which will make 

X s - &x*+ llx 2 -!- 7-r - 1789 
exactly divisible by *** + 7.r- 1. 

4. The sum of n terms of an A. P. is 377 ; the first term is 
11, and the common difference is 3 : find n. 


5. Sum to n terms the series whose r* term is 

r(r~l)(r+l). 

6. In what scale is the denary numl>er 18*3 represented by 
20*3 1 

Prove that 1*2544 is a perfect square in any scale whose radix 
is greater than 5. 

7. Five times the number of combinations of n things 5 
together is equal to eighteen times the number of combinations 
of n - 2 things 3 together : find n. 

8. Write down the (£+1)* term of - — , and the first 

(I -xx)* 

two terms of the expansion of 

(l-3*)?.(l+*)“* 

A 


(l-&r)~* 
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EXERCISE XOV. 


1. If and y~ < ~^ > , shew that 


aP+y* __ a 
2 ~ z 




Find also the value of these expressions when 


a 


5 

" 8 * 



1 . 


2. Find the H. C. F. of .r 3 + 5a# 2 - 5a 2 # - a 3 and 

5#- 1 — 3o#* - bah' + 3a 5 . 

Also find the L. C. M. of 

36a# (a 5 - a* r), 24a# (a 3 # - cm* 3 ), 1 2a# (ax - x 2 ) 2 . 

3. Form the equation whose roots are the squares of the roots 
of the equation mx* -f nx ~p. 

4 . The gross income of a certain man was £40 more in the 
second of two particular years than in the first, but in coimo- 

S uence of the income-tax rising from 4<f. in the pound to (k/. in 
le pound in the second year, his net income after Ikying income- 
tax was unaltered Find his income in each year. 

5. Find an A. P. whose first term is 2, and whose 1st, 4th, 
and 10th terms form a (4. P. 

6. A person has 20 acquaintances, 12 of whom are relatives. 
In how many ways may he invite 15 guests from among them so 
that exactly 8 of these are relatives ? 

is 

7. Shew that only two terms of (1 - x) b have a positive sign. 

8. Find the greatest term in the expansion of (1 -#)" s when 
3 


EXERCISE XCVX 

1. Find the value of 

(£+<?)(#*-l-a 2 ) (<?+«)(**+&*) (a+5) 

(c-a)(a-ft) + (a-6)(5-c) + (b-cj(c-a)' 
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2. Resolve into factors : 
(1) + **-•**)*. 
(3) a?- a?- x+\. 

3. Solve the equations : 


( 2 ) ^- 17 ^+ 60 ^. 

(4) (13^ 2 ~ 5^ 2 ) 2 - (12x*+4y 2 )*. 


( 1 ) 

(2) 3 


x+b * ;r+a 


_1 

07 + 2 ' 


a + 6 
.r 
5 


( 2 *- 3)(>7 + 2 )^ 4x-6 * 


4. If the arithmetic mean between two numbers is 1, shew 
that the harmonic mean is the square of the geometric. 


i i 

5. Find a factor which will rationalise 3* + 2 : *, and obtain the 
numerical value of the rational product 

6. The number 222*22 is in the scale of 5; obtain its equi- 
valent in the scale of 10. 


7, A house has nine windows in front: what is the total 
number of signals that can be given by having merely one or 
more of the windows open 't 

i 

8. Express the 10* term of (1 -\-x)* with a numerator con- 
taining the product of odd numbers, and a denominator a power 
of 2. 


EXERCISE XCVH. 

1. Solve tho equations : 

(1) (a-&)^ + (&-t’)# + (c~tt) = 0. 

( 2 ) (6-f c) x+(b-c # = 2aM 
(c+a) x + (c ~ a)y ~2ac j * 

2. If 8 silver coins and 2 copj>er ones weigh 1 oz. Av., and 
252 silver coins with 1 copj>er one weigh 1 lb. Av., find the weight 
of each. 

3. Find a factor which will rationalise 

(l) ^4 + ^3. (2) Jft-l. 
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4 . Find the sixth root of 

64.®" + 64xV + j^'+ 1 *y+g*y + i */+ ^ . 

5. A man sets out to traveU997i miles ; the first day he goes 
20 miles, and increases his speed every day by half a mile : how 
long will he be on his journey ? 

6. If x be a real quantity, determine the limits of value 

between which the expression must lie. 

7. The r* term of (1+x) 80 is equal to the (r + 4)* tomi : 
find r. 

8 . In the expansion of find the coefficients of x 

and of x~*. 


EXERCISE XCVm. 


1 . 


Simplify 


Vx*-n + ijx *- 1 vAr* + 1 - V x* - 2 
V*^‘ 2 + 1 - *Jx*~ 1 + Vx 2 * 1 -f Vx 3 - 1 


3 1 3 1 

0 -jj « 3 3 + 3 3 -f 1 3 3 -3 J *fl . ... . . , 

2. Reduce —y~ — 4- , - - to its simplest fonu. 

3 3 + l &-1 

3. Find the four factors of the expression 

(l+y) 2 -2(l +y i )x s +(l -y^x 4 . 

4 . A and B each attempt the same quadratic equation. A 
after reducing has only a mistake in the numerical term, and 
finds for roots + 8 and + 2 ; B after reducing has only a mistake 
in the coefficient of x, and finds for roots - 9 and - 1. Find the 
roots of the correct equation. 

5. If z varies as (x-f a) (y + 6), and is equal to (a+ b)* when 
x—6 and y — a, find the value of z when x = a + 26, y*=2a+ 6. 

6. If a, 6, c be in H. P., prove that 

1 111 



INCLUDING THE BINOMIAL THEOREM. 


$1 

7. How many different words can be formed' out of the 
letters of the word opinion taking them all at a time? 

5 

8. Find the coefficient of afi in the expansion of (1 + 2#)*, and 
express it in its simplest form.* 


EXERCISE XCIX. 


1. Find the value of 

m s )- 

( 2 ) ^ d-\-h hj 2 ob + 6 ®. 


2 . 


If .r n bo the roots of x* + a (.r + 6)+c 2 =0, then 


x 'i 


c 2 - bx i 
b+x t 


3. If x~z : y -z — x 1 : y 2 , shew that 

.r + 2 : y 4* * — - 4" 2 : ^4-2. 
** y x 


4. If x varies as the sum of the squares of two quantities, 
one of which varies as y and the other as z inversely, find the 
value of y when .r=2 and 2 = 6, it being given that x =40 when 
y aa 1 and 2=1, and that .r = 20 when y = 2 and z— 3. 


5. If M and N are the sums of m and n terms res 
of an A. P. of which the common difference is b , prove t 


N M 

— KS 

n m 


(n - m) 


b 

2 * 



6. Find the square root of 7 - 24 J - 1, and the cube root of 
45 — 29 


7. In the ox pansion of ^ , write down the coefficients 

of a ? 3 and x~\ Also find the term independent of.tr. 


8. Find the greatest term in the expansion of 
when #=10a. 

H* A* E* 



6 
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EXERCISE 0. 


1. If 34V&» y=3 - ^5, find the value of 

4r~ 2 +4y~ , -&r~ I y~ 1 . 

2. If = /*** , find the value of the ratios 

3y 2(x+y) 2a?4-y 

• y : * 

3 . Transform 1325*364 from the octenary scale to the senary, 
lifv 


4 . Simplify 


(a-V-l)*-(«+V-l)*' 


5. Solve the equation 

.r* +y*+ r*+ « 5 4-6 5 4-c 5 =2<M:4-26y4-2cs ; 
all the quantities involved being real. 

6 . Three brothers, whose ages are in A. 1\, contribute to- 
wards a charity, each giving as many shillings as he is years old; 
they do this again some years later, and then find that the 
youngest gives 20 per cent, and the eldest 12 percent, more than 
on the first occasion. In all they give away 129 shillings: what 
were their ages at the second contribution ? 

s 

7. Expand (16-32y)* to five terms. 

8. Find the value of (128)“ ^ to four places of decimals. 


EXERCISE 01. 


1. Simplify 

a* 4- 8 5 s 85 s -27 c 3 27c 3 -f a 3 

a* - 2 ab 4- 4 5 s 46 2 4- 65c 4- 9c* 9c* - 3ac4- v 1 * 


2. Resolve into factors : 

(1 ) 14a 4 6c + 7 a*6c* - 105a 2 6t J . (2) 425c 4- 4a 2 - 496* - 9c 5 . 


3. Find the square root of 


a 1Q1M , 


4 . Find the product of (**+3x® + 5)*- (•e , + 3x*-5)* and 

(*»+x-3) 1 -(x ! -jr+3} ! . 
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5. Find the value of 

( 1 ) 


3 4 

8fi+27^ 

3 ~ 

3(9) * - 27“ l • 


(2) 




6. Find the sum of nine terms of an A.P. of which the 
middle term is 9. 


7. On a railway there are 20 stations : how many kinds of 
tickets will be roquired in order to travel first class from anyone 
station to any* other? 


8. Find the coefficient 


OI 07*" HI 




L 


the coefficient of x n in the expansion of 


2 -air 

1 -x 


EXERCISE On. 

1. Find the square root of a 2 - 4 ax to 4 terms. 

2. Divide 

by j* + 2 + 


.r 3 - .t* 2 + .r - 2 - 2.r~ 2 - ±v~ 3 
2 

x* ' 


3. Find the factors of 

(1) -(a-7)xy-^ + 2)(a-l)y 2 

(2) (« 2 - b 2 ) (j 2 + y 2 ) + 2 (a 2 + b‘~) xy. 

4* Solve the equations : 

2x - h 2y 4 a _ 3,r +y 


(1) 


( 2 ) 


a + 26 ' 


5. Simplify 


m: 


6—3 
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& A horse is sold for £24, and the number expressing the 
profit per cent, expresses also the cost price in pounds or the 
horse. What did the horse cost? 

7 . If a, p are the roots of th? expiation 7, find the 

equation whose roots ore ~ . 

p « 

8. Find a, b so that the coefficient of x* in * n*ay l>e 
4n+3. 


EXERCISE CHI. 


1. Find the value of - 
when 


y.r* + -f \/.r* - 6a 2 

4- 6«* - \fx* - 6a 2 
,r=\/a 4 4-9. 

2. Solve tlic equations : 

(1) fixt+tf+ab^W+fia+b)*. 

i i 

( 2 ) (x-2Y + 2 = 3(x-2)\ 

2 


3. Multiply 


V* 




by 


Va(i+r)+V3x--, s . 

V3x 


4 . Simplify 


<t'-V 


a* - 4- 


"W" 


14- 


ti+6 

a -b 


5. If a : 6=c : prove that 

i 1 1 1 Wa _ * 

a 2 b 3c + “ ad \4 3 



6. If y is the sum of three quantities of which the first is 
constant, the second varies as x directly, and the third as x 
inversely ; find the values of x when 5, given that #=2 
when 13, x**3 when y«8, and #=6 when y«l. 
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7. The difference between two numbers is 72, and the arith- 
metic mean between them exceeds the geometric mean by B : find 
the numbers. 

B 

8. Expand to four terms fa** + no?*)*. 


EXERCISE CIV. 


1. Simplify 


x-y 


2 be 


' (3x~y) s +3.ry' 

(a-6-f c) (a+b-c) 


n if + -r-/ 1,-4, T^-v/ fi n( i the value 

2. 1^- >y-(a+ft+c)(6+c-a)’ “ VaU ® 


of (x+1) (y+1). 

3. Find the square root of 

4. Prove that 

\ (f* + s /')* - 2(^5 + „/3) 8 = s/415- 40 V 105. 


5. The sum of an A. P. to n terms is 8}, the first term is 
3$, and the conuuon difference is - 1 ; find n . 


6. A person invests £p in m per cent stock when the stock 
is at £a y and £<j in n per cent stock when it is at £b : what per 
centage does he get on the whole sum invested? 


7. How many different signals can t>e made with 7 flags, of 
which 2 are blue, 3 red, and 2 white ; all being hoisted for each 
signal? 

8. Expand to three terms. 

1 -r# 
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EXERCISE OV. 


1. Multiply 

v^o + «yr + (0“)“ bj a -i- a "+ vO*’ 

giving the result in a form free from radical signs. 

2. Simplify 


0 ) 

( 2 ) 


G+»-'K + i + J)*C? 

ax b a 
x 3 -y* .r-y x+y 
clt y .T 
a 2 - 6* "** a - b a + h 



+ 1 


)• 


3. 


Find the value of 



to two places of decimals 


4L 


Find the square root of the product of a + 3-f 


6 

a- 4 


and 


a + 1- 


5 

a — 3 


5. A man sets out to walk from A to B y a distance of 29 
miles, at 3£ miles an hour ; some time afterwards another man 
starts from B to A at 44 miles an hour, and they meet a mile 
nearer to A than to B. Find how much later than the first the 
second man was in starting. 

6. Find the middle term of an A. P. whose first term is 1 and 
the last 39, the number of terms lieing odd. 

7. If the number of combinations of n things when taken 5 
at a time is equal to the number when taken 10 at a time, find 
the number of combinations 2 at a time. 


8, Find the first negative coefficient in the expansion of 
(1+3*)*. 


EXERCISE CVX 


I. Find the square root of the following expressions : 
(1) aV-4rtAc s q-2(2/i 2 -3ac)^+126«r+9c*. 

/ (2) a* *f 4 <Ja*b - 4 IP. 
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2. Solve the equations : 

(1) #*+;ry=a s — 6* 1 (2) >fa P* ) 

2x+y = 2 a )' j ’ 

3. Express in its simples! form 

__ 4 

v^ias- 1 . (^81 )» - 2 ^243 + (»)»• 

f 4 . If a + b, 6 + c, c + a are in continued proportion, prove 
that b+c, c+a y c-a, a-b are proportionals. 

5. Multiply 

fa y 

6. Find how many terms of the series 1G, 20, 24, ... must be 
taken to make 120. Explain the double answer. 

7. There are 8 white billiard balls exactly alike, and 4 red 
ones also alike ; in how many ways can an arrangement be made 
containing 3 of each colour ? 

8. Find the first two terms in the expansion of 

1 

(2 + &r)* \/0 - Ux * 

EXERCISE CVH. 

I. Simplify 

I 1 

( 2 ) ( 6-2 V 5)' 5 - (6 + 2 ^ 5 )’*. 

2L Shew that the product of any four consecutive integers 
increased by unity is a perfect square. 

J. Find the H. C. F. and L. C. M. of 

(ta 4 - 3a* - 8a - 3 and a* - a 3 ~ 4a* - 3a - 2, 
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4. Solve the equations : 

s s 

(1) 35^=8^"+27. (2) a~*(3a 2 -2a*)=3a s -2. 

5. If x y y, z are three positive* numbers in continued propor- 
tion, and if x +y : x-y — 2y : 3 z, prove that y = 3z. 

6. A sum of money is divided amongst 12 persons. The 
second in age receives £4 less than the eldest, the third receives 
£4 less than the second, and so on. If the share of the youngest 
is one-third of that of the eldest, what is the amount divided ? 

r 

7* How many different crews for an eight-oared boat can be 
formed from 16 boys, of whom 4 can steer but cannot row, and 
the remaining 12 can row but cannot steer ? 

J _I_ JQ g y .2 

8. Find the coefficient of x n in the expansion of . 

(l-xf 

EXERCISE CVni, 

1. Divide a?" -y 3 " by x*"~ l -y*"' 1 . 

2. ^ a=== \j7 ~2 ’ ^ ~ 2 +^f ’ va ^ ue °f 9a 2 + ab + 95 s . 

3. Simplify 

be (b - c) + ca (c - a) + ab (a - h) t c 2 -bc~ca + ab 
a 2 + 5c-ca«-a& * c 2 -a 2 

4. Solve the equations : 

(2) x + *Jxy+y = 19 ) 

^+y 2 =133 j ' 

5. Find the H.C.F. of (a 2 - b 2 )x?+ 2 tPx - a (a - 25) and 
{a 2 +ab - 25 2 )# 2 +35 2 .r - (a 2 - ab - 2b 2 ). 

6. If the 71 th term of an A.P. be a geometric mean between 
the sum of n terms and twice the common difference, shew 
that the ratio of the first term to the common difference is 
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7. In how many ways can an eleven be selected from 25 
boys, 6 of them being always included, and 5 always excluded ? 

8 . Find the term independent of x in the expansion of 



EXERCISE CIX. 

% 

1. Find the value of sfi - 6a; 2 + 7# + 5 when x — 3 -f \/2. Shew 
that when :r=3- v /2 the value of the expression is unaltered. 

2. Simplify 

s 

m {rfy+lrf-ms/a? 3*'- 1 x(3~ 1 ) a: + 1 

( } x* - 7 (sjx )*+ 10 * ( 

3. Resolve into four factors : 

(1) (pr-qsf-(p8-qrf. 

(2) 16 ^- \&f - 2^ + 2*ty 2 - 3.^ (8 

4 . Find the square root of «9001 in the scale of 1 1 . 

5 . Solve the equation : 

(7-4^3) 


6 . A man starts from the foot of a mountain to walk to its 
top. His rate of walking during the second half of the ascent is 
half a mile per hour less than that during the first half of the 
distance, and he reaches the top in 5 J hours. He descends by 
the same route in 3| hours, walking one mile per hour quicker 
than during the first half of the ascent. Find the distance to the 
top. 


7. If 2a, 2 b, 2 c be in H. P., and if b be subtracted from each 
'term, shew that the remainders will be in G.P. 

8 . Find, by the Binomial Theorem, the seventh root of 126 
to 5 places of decimals. 
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EXERCISE OX. 


1. Prove that 


( 11 V /fi — 2 */5\* /91 

(5-3) 


2. Simplify 


? < 11 

V v ^ . y 2 ^l ft 

.? X .5 * J | 

2 - 4 x~^y * # * J * 

£h; 

iKT 


3. Find the value of 2 (# - 5) 2 + (x -f 4) 2 when #=2*f3V-l. 

4 . If a man saves each year ,£10 more than he did the 
previous year, and if he saved £20 the first year, in how many 
years will his savings amount to £1700? 


5. Solve the equations : 


<» (v-7-’)M+rh 

(-) Ha*. fla v =Z/a u | 

(a*)*=a M -f(a*)» J ’ 

6. Express 209 in powers of 6, and 1000 in powers of 9. 

7. A boat’s crew consists of eight men, two of whom can only 
row on one side, and one only on the other : find the number 
of ways in which the crew can be arranged. 

8. Find the value of 

l+ e + 0:i2 + 6.12,l8 + - tomfinl ^ 



PART VII. 


Miscellaneous Equations . 


EXERCISE CXI. 

Solve the following equations : 

1 f + . 3ar-Jl 1 

1- 3 5 2 + 15 3 '* 


2. 3 -5-2y 


3. 


2.2? — 1 
5 

v — 
~17 


■y + l—O 


4x — 34 258 — 5x _ 69 — x 

3 _ ' 


4 . 59-2* 

23 -x 2 


y-3 
18 




73 -3y 
3 


5. 


0^+ 1 _ .r 1 
4j?^1 “ T+fci? ” 4 * 


6. .r -h \/a 2 + A’ 2 = 


5a 2 

Va 2 + 


7. .r 3 * 3^ = 152 \ 

aPy 4-xy^~ 120 J * 


8. xy—x—y 1 

25a?^y , «=jc 1 +y* J * 
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EXERCISE OXn. 


Solve the following equations : 

x- 7-655 
*23 

3 a 


1. 

2 . 

3 . 


•l.r + 


*7% 


3x + 4a 4- 26 
lly — 5 


21 


-=-11 


x+b 
x+2 a 

5x 4- 6 
-L(55y-l:2) = ^-37 


3* + a 2x _ ^ 
x x -f- a ~ 


1. 


5 . 

6 . 


7 . 

8 . 


v^ + \/* = \/u + \/’i- 


± + 'i-±-' 

ax by cx 

— + yT“= 1 — — 

ay 6# cy ; 


(ar - 4) 3 + - 5) 3 = 31 {(.r - 4) 2 - ( i 

^.2 _ V y = - &T -f 3 1 

^y-y* = 8y-»6 J ' 


EXERCISE CXIII. 


Solve the following equations : 


1. 


7*1 


^ = 9*44+ -8ar. 


*• H)‘ -§(-£)♦“-* 

1 y + 5 _ x + 2 \ 

3 12 ““ 60 ~ J- . 


-an 


3. 



MISCELLANEOUS EQUATIONS. 


4. 

5. 


7. 


8 . 


Solve the 


1 . 


2 . 


3 . 


4. 


5. 


6 . 


7. 


8 . 



#+l x — 9 x 

x — 1 x — 7 x-2 

y_ _ x x+Z x+y 
x* V ”y + 3 “ xy 


xhjz — 12 
xy 2 z= 6 
ays 2 = 18 

8 -a ? 

6 — a? * 


# 2 - 12 a? - 2oo?= 3a 2 - 16a - 35. 

6 . 


EXERCISE CXIV. 


following equations : 


1 

5 


(12-o?) + 




3 

I"* 


a;-fa~^a;4-& o?-fa + 6 a; ‘ 

ax +by (a + 5) ] 

4- cz=a(b + c) l . 
cz -f ax—b (e+a) J 

v'l+a 7 +jy / ^- 7_ 2 
-f x- s/x - 7 

3a; “ \/ 2a; 2 + 6a; + 1 = 1 — x 2 . 

1 ! 

a,' - y 1 - f £*=2 

i i 

4.r+ 6y 2 + 5#=31 f* 
i i 

5a; — 1 ly 2 + 1 3/ { = 22 ^ 

2a* -1 2a?-fl 

(^iy 2 "(.r+i) 2 “ * 

x 2 + xy =y 3 - 9afy + 64 ■» 0. 
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EXERCISE CXV. 

Solve the following equations : 

J = 5^ * 

~~07 4 - 6 £ ' 


1. 


x+ 


1 + 


x 4-1 
3 — x 


1 


0 1 1 3 

3. -j-J’-i-l- 

. 07 — 6*45 

1 *2»r 4 ^ — 8. 


5. 


2- 

074-2 074-I 07 

07- 2 07- 1 1 * 

X 

X 


6. 07 2 4-y 2 = 5 (o; 4- y) = 7?/ - 3.17 4- 4. 

O' 4 a 0 ? — a 3a 4- 26 3a - 26 

x - a x 4- a 3a - 26 3a 4- 26 * 

8 - 12 N /l +5 V / ^ = 2Ci - 


EXERCISE CXVI. 

Solve the following equations : 

1. (x+l)(x + 2)(x + 3)-12x^x-l-*(x-3)J 

n 5*^-9 4o? - 1 1 _ 6o; - 47 5o7 — 44 

07-2 07-3 ” 07 - 8 07-9 
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3 . £±_ 6 _ 5 i,=^- a ) 
x y ! 

~-2a=--3b 

x y « 

, '2.r + 1 '4 , - 3.r+l'6 

4 - ~^ 6 " + 1 = T^ 6 '- 

5 ^+V?=~i 

- V ^ 2 - 1 tfW # 2 - 1 

*> 

1 

6. 3(-e -1 + 5) 2 =5 (;r~ l + 1)' 1 - 

7. (*+l)(*+2)(*+3)(*+4)-l». 

8. (x+l) 2 + (.i- + l)(y + 2) + (y + 2) 2 =133| 

(* + !) + V(-»+l)(y + 2) + (y + 2) = 19 )‘ 


EXEBCISE CXVII. 


Solve the 

1 . 


following equations : 




■v+ 


1 

2 ‘ 


2. -!— +- = f; 2.r-y=2 «.+ &. 

x - a y b 

i i 

3. 3* + 3~*=9J. 4. f 9=0. 

5. V7# 2 - 1 U* + 6 + Vfrt- 2 - 1 l.t? + 15 = 2 (a? + 3). 


6. .rty = 2*; y 3 ^=9.i’; ,vyz=6. 

7 *Z£ + c -Z? + ^= 0 . 

# - a .r a- - c 


8 . .r+6y+|=16 

3(^+y)+^=23 
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EXERCISE OXVm. 

Solve the following equations : 

1 5# 2 + 9#47 5#4 9 % 

3^4* 5j?4 4 ~ 3# 4 5 4 

2. - ax + by + cz =p 1 

ax -by + cz=q > . 3. 

ax -{'by — cz—r ) 

4. (x 4 3) (a? 4- 4) 2 (#45) = 600. 

5 . (1 - # 4 x 2) 2 = ^ (1 4 X 2 4 - X A ). 

6 . x*~xy 4 y 4 =ll7\ 7. 2 X * : 8*=16 : 1. 

x 2 + xy*j3 +y 2 — 39 J ‘ 

8. 8 v^(3#44)(#4 2) - Sx 2 - 10# 4 97 - 0. 


x -y — 5 


EXERCISE CXIX. 


Solve the following equations : 
x 2 — 2x 


1. 


2 . 


3. 


x 2 — 5x 4 4 .r 2 4 2# - 8 

u' 2 — 3x 4 2 ” # 2 - 6# 48 = # 2 4#*- 12 ' 


1 2r ■ 4 
i3-2* +2 * + ^4^- 41 


12|-8^ 


%48^_5^42,r_ y-2z _ 
- 7 5=5 2y - 3z ~ 3y + 4x~ 


x*+x— J2 
#*-16 * 


4. \/2#47 4\/3# — 18 = \/7.r4 1. 

5. 


6. (2#+5)(.r — 3)(>-4)(2.k + 3) = 210. 

7. ^+^+^ = 11) 8. *(*+y+*)=24) 

xty+xy* =30/' y(*+y+*)=48 !• 

* a(^+y+«)=72 ) 
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EXERCISE OXX. 


Solve the following equations : 

2x+8$ 13vg- 2 m | x 7# #+16 

A ' 9 17j;-32 + 3“I2 ~36~ ‘ 


2 . 


3. 

4 . 



^ 2 +J’ 2 y = 15 \ 
rf+y 3 = 19 J 


2c 


1-lQ .g 
1 -f- 10.v 


1 + 2^ 


1 — 2 j? 


]. 


6. iy+ i + f + «_ 18 ' 

J X\J y x 

+ ,/ = 12 

* xy y x 

7 . 6*“ 1 + 6 “*= 1 J . 


8. ^(y+ «-^)==39-2 a >2 \ 
y(^-+j-y) = 52-2y 2 - . 
j(:r+y-z)=78- 2z 2 J 


H. A. E. 


7 



EXAMINATION PAPERS. 


i. 

Indices, Surds, Ratio. 

L FiNp the value of 

(1) 

_1 2 i 1 3 13 1 r 

(2) a 2 b*c~ l xa *lPc a G b ,] c 2 . 

2. Find the square root of 

- - / 15 \ 

a 2 - a 2 Jx + 2a 2 $Jafl + 4x ( x - a J . 

3. Prove that a“xa B =a m+n when m and n are positive 

2 

integers. Deduce the meaning of a\ 

4. Simplify 

2 J l 

rt\ . ( x n \ m / a\ {& n ^\ 2 

(1) . (2) {-jj x^-J . 

5. If a + »Jb = i m + prove that a—m , and b—n. 

Find the square root of 57 + 12 ^15. 

6* Given ^6 **2*44949, find the value of 

(Vd~\/4) (^/9-f ^6) 
correct to four places of decimals. 
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7. Shew that a ratio of greater inequality is increased by 

taking the same quantity from both its terms. 

V) T V> 

8. If r = - = - , shew that each of these ratios is equal to 

q s v 9 • ^ 

i 

/3p*+ 4r*- 714^2 
\3£ 2 + 4* 2 -7yV * 

n. 

Indices , Surds , Proportion. 

1. Prove that a square root of a rational quantity cannot be 
partly rational and partly a quadratic surd. 

* Simplify 277^72 - 27 tW 
1 1 

3. Divide 4y+ 1 by 2y 2 +2y*-f 1 ; and find the product of 

2x~ a y b +&c a y~ b and 2x a y b - 

4. Prove that (a m ) n — a mn for all values of m and n. 

5. Find the square root of 

y \x* J ) • * 

6. Deduce the geometrical definition of proportion from the 
algebraical definition. 

If o, b> c, d be in continued proportion, pro\ e that b - c is a 
mean proportional between a - b and c — d. 

7. Rationalise the denominator of 

1 

V2+V3-*/5‘ 

8 . Simplify 
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m. 


Ratio , Proportion, and Variation . 

1. Define compound ratio, duplicate ratio , ratio of greater 
inequality , continued proportion. 

Explain the terms componendo , e# cequali , giving an illustra- 
tion of each. 

If 5 is a mean proportional between a and c, prove that 
a 4 +a 2 c*+c 4 = & 2 - 1 + (a 2 + & 2 +c 2 ). 

2. Find three numbers in the ratio of 1 : 2 : 3 such that the 
sum of their squares is 350. 

3. If a : 5=c : d, prove that 

a-c : b-d=*/a 2 + c* 2 : V& 2 +<f 2 . 

4 . Prove that the ratio -f wi 2 a 2 + m 3 a 5 : m 2 & ? + m 3 5 3 

will be equal to each of the ratios a x a ^ : b 2 , a 3 : b 3 , if these 

be all equal ; and that it will be intermediate in value between 
the greatest and least of these ratios if they be not all equal. 

5. If a : b = c : d—e : f shew that 

(a 2 + c 2 + e 2 ) (b 2 + d ' 2 + / 2 ) = (ab + cd+ eff. 

6. Give the algebraical and geometrical definitions of pro- 
portion, and shew that the former can be deduced from the 
latter. 


7 . Define direct , inverse , and joint variation. Give an illus- 
tration of each. 

If Joe 2? + ^, and B a C, and if .4 = 4 when J5=l, C- 1, 
0 

find the value of B when .4 = 5. 

8 . If x oc y when z is constant, and x x z when y is constant, 
prove that x oc yz when all three vary. 


IV. 


The Progressions. 

I, Insert n arithmetic means between x and y. 
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2. Sum the following series : 

(1) (#-6y) + (.r+5y) + (.r+15y) + ... to 22 terms. 

2 2 

(2) ^ --^ + 2~...to 8 terms. 

3. Prove the formula for the sum of any number of terms 
of a geometrical progression ; when possible, deduce the sum to 
infinity. 

4. Insert three arithmetic, geometric, and harmonic means 
between 1 and 81. 

5. If the first term of an A. P. is n 2 - 1, and the common 
difference — 2, shew that the sum of n terms is n 3 - n 2 . 

6. Sum to 10 terms each of the following series : 

(1) 1J + 8J + 6J + 

(2) l§ + 3j + 5 + 

7. Shew that the geometric mean between any two quan- 
tities is a mean proportional between their arithmetic and har- 
monic means. 

8. The sum of the n th and 2?& th terms of a G. P. is k , and 
the sum of the 2a 01 and 371 th terms ts l, find the first term and 
the common ratio. 


V. 


The Progressions. 

1. Find the sum of n terms of the series 

(a - b) + (a - 36) + (a - 56) + 

without assuming a formula for the sum of an arithmetic series, 
and apply the result to find the sum of 

76 + 70 + 64+... to 10 terms. 

2. Insert m geometric means between - and and shew 

Hhat whether m be even or odd the product of all the terms of 
the series will be unity. 
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3, The first term of an A. P. is n 8 - n + 1 and the sum of 
n terms is n 8 ; find the common difference. Hence Bhew that the 
cube of every integer n is the sum of n consecutive odd numbers. 
Of what such odd numbers is 64 the sum ? 


4 . 


If a, by c are in H. P., shew that 





1\ 4 _ 3 

a) ac ft 2 * 


5. Find how many terms of the series 24, 21, 18, ... must be 
taken that the sum may be 78. Explain the double answer. 


6. Sum the series : 

(1) 16i+14 + lli + ... to 14 terms. 

(2) l + 2r+3r s + 4r 3 -f ... to n terms. 

7 . The first two terms of an infinite G. P. are together equal 
to 1, and every term is twice the sum of all the terms which 
follow it. Find the series. 


8. The r* term of a series is 2 r + 2r; find the sum of n 
terms. 


VI. 

Permutation *, Combinations , Binomial Theorem . 

1. Find the number of combinations of n things taken r at a 
time. 

A dealer has for sale 8 bay, 7 grey, and 5 black horses. A 
purchaser requests that 1 2 horses, four of each colour, may be 
sent to him ; in how many different ways can the dealer execute 
his order ? 

» 

2. Find the number of ways in which it is possible to make 
an arrangement of r things out of n, when in each arrangement 
any of the things may be repeated once, twice, ... r times. 

A man has to harness three beasts to a plough, and he has 
horses, oxen, mules, and asses to choose from : in how many 
ways can he make up his team ? 

3. Twice the number of combinations of n things 4 together 
is equal to 35 times the number of combinations of ^ things 
3 together ; find n. 
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4 , Expand 



5. If n be a positive integer, prove that in the expansion 
of(l+#) n the coefficients of terms equidistant from the beginning 
and end are equal 

n 

6 . Find the greatest term in the expansion of ^1 ; 

find also the first term which is negative. 

7. Find the 5th root of 3120 to four places of decimals. 

8. Find the coefficient of jfl in the expansion of 

(l+3.r + 6* 8 + 10.r 3 + ...) 3 . 


vn. 


Permutations , Combinations , Binomial Theorem. 


1. How many different arrangements can be made out of 
the letters of the word possession taking them all at a time ? 

2. Prove that the number of combinations of n things is the 
same when they are taken r together or n - r together. 

If *C r+i =*C r - 2) find r. 

3. Of 12 men, 2 can steer and cannot row, and the rest can 
row but cannot steer ; in how many ways can the crew of an 
oight-oar, with a coxswain, be made up ? 

4 . Find the sum of the coefficients in the expansion of 
(1+#)* when n is a positive integer. 

i 

5. Expand (l~3.r) 4 5 6 to five terms, and find the (r+l) A 

terra. 


6. • Compare the coefficient of the 7 ,h term of the expansion 

1 4- .r'i n + ^ with th« nnflffir.iftnt nf th« farm nf tha firnanoirm 


of (l+.r) 1 
of 1 


double the less. 


1 with the coefficient of the 7 th term of the expansion 
rg , and find n when the greater of these coefficients is 
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7. If/ (m) denote the series 

for all values of m, prove that c 

f(m) x/(»)=/(ro+w). 

8, If x is so small that its square and higher powers may l>e 
neglected, prove that 

Z/T+2x + 1 - x _ 0 14 

$f+2x l®*’ f 


vm. 

Permutations , Combinations , Binomial Theorem . 

1. Find the number of permutations of n things taken all 
together, when of the things are alike of one kind, and q alike 
of another kind. 

How many numbers can be made with the digits 62302325 ? 

2. Find the total number of combinations which can l>e 
formed out of n things. 

Seven persons apply for admission to the House of Commons 
on the same evening; in how many ways could a selection of 
these seven be made ? 

3. Out of 7 consonants and 4 vowels, how many words can 
be made consisting of 4 consonants and 3 vowels ? 

4 . There are three candidates for a professorship, and one is 
to be elected by the votes of 5 men : in how many ways can the 
votes be given 1 

5. Find the value of 

(l+V^-iy+ti - 

n 

6. Expand (1-4#) * to five terms; and shew that the 
general term may be thrown into the form 

|2r+l 
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7 . 

8 . 


Find the greatest term of 



when x 


Find the coefficient of Jb in the expansion of 


1 

12 " 


( 1+*) 2 

(i-*r 


IX. 

Oxford and Cambridge School Examinations , 1883. 

Part I. 

1. Find the value of 

4/{5 (l>- - c 2 ) - a 2 } + 
when a = 4, b — 5, and c= 3. 

2. Express in factors: 

(1) x^ — Sx — 84. (2) (2^ + 3) 2 ~(.r~3) 2 . 

Divide a? (b - c) -f -IP (c - a) + 1 * (a - b) by a 4- b 4- c, and find 
the factors of the quotient. 

3. Shew that if a quantity x divide A and B exactly, it will 
also divide mA ± nB. 

Find the highest common divisor of 

6-r 4 — 2/r 5 •+• 9.r 2 -f 9# - 4 and 9.r 4 4- 80.r 2 - 9. 

What value of x will niako both these expressions vanish ? 

4 . Define a fraction, and prove from your definition that 

a _ ma 
b ~ mb 

Reduce the following fractions to their simplest forms : 

.-r 4 — 5.r 2 -f4 
' 3.r+2 * 

( a\ (ft — c) 2 + (c — q) 2 + («-6) 2 

' {a - b) (« — c) 4* (6 — c) (b — a) 4- (c - a) (c - 6) ’ 


1 
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5. 


Solve the equations : 


( 1 ) 


#4-2 

#-3 


+ 


# - 2 
x -6 


/n\ (o+6)*-(o-6)^=3a6\ 

^ ' (a 4- b)y -(a~-b)x— abj * 


6 . Find the difference of the squares of the highest and 
lowest of any three consecutive numbers in terms of the middle 
number. 


Part II. 


7. Solve the equations 
( 1 ) 


2# 3# - 1 5# - 1 1 

x- \ "** # + 2 x - 2 


( 2 ) 


2.^- &r /+ !)/ 
4Z 2 - lO.ry + 1 \y- 


l/ = 35j 


8 . Prove that a ratio of less inequality is increased by 
adding equal quantities to both its terms. 

Shew that, if the new ratio be equal to the square root of 
the original ratio, then the quantity added is a mean proportional 
between the terms of the original ratio. 


9. When is one quantity said to vary as another? Shew 
that if z cc x when y is constant, and zccy when x is constant, 
then zccxy when both x and y vary. 

If x oc y +z, and z cc x ; and if x— 2 when y = 4, find the value 
of y when x—l. 


10. Prove that two of the qwmtities #, y , z must be equal to 
one another if 

y — z z-x x-y 
J j 1 •/ =(). 

14 -yz 14 -zx l+xy 


X. 

Oxford and Cambridge School Examinations , 1884. 
Part I, 

1. Find the value of 

{a 2 (&3 _ <?) 4 . b 2 _ a 3 ) + (a 3 _ pi)} -f. (be 4 - ca + ah) 
when a =3, 6= -2, c=4. 
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2. Multiply (x-y) 2 -xy by (x+yf+xy, and divide 
(a-5) 4 +(a 2 ~5 2 ) 2 + (a + 6) 4 by (a-6) 2 + (a 2 “-6 2 )+(a+6) 3 . 

3. Shew that in the process for finding the highest common 
divisor of two expressions, any expression which is not a common 
divisor of the given expressions may be rejected. 

Find the highest common divisor of 

3 ^- 5 ^ + 2 , 2X 6 - 5 # 2 + 3 . 


4 . Simplify 

b 8b 9 b 

a-b a-26 + a-36‘ 

a?{b-cy + b*(c- a)' + (*{a-by 
' bc+ca+ab 


5. 


Solve the equations : 


( 1 ) 

(2) 


ax 

x~b 


bx , 

+ ~a-\-b. 

x - a 


5,r~ 2y = '7x+2y=x+y + ll. 


6. A walks over a certain course and back again ; B walks at 
half the pace of A over five-eighths of the course and back again ; 
A passes B half a mile from the winning-post : find the length of 
the course. 


Part II. 

7. The roots of the quadratic ax^-V for+c=0 are x l9 x t \ find 
in terms of a, 6, c, the values of 

( 1 ) (ax v f h) (ax 2 + b) ; (2) (bx x + c) (bx 2 + c). 

8. Solve the equations : 

(1) #+V2#+7 = 4. 

(2) ax~~ l + b~ l y — 2 9 xy-ab — bx - ay. 

9. If a : b : : c : d, shew that 

(1) la+rnb : Ic+md :: •s/paP+qb 1 : *Jp<?+q3*. 

(2) ac-f b 2 ; b :: bd+ c 2 ! d. 
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XL 

Oxford and Cambridge School Examinations , 1885. 
Part I. 


1. Find the value of 

V (tf+if+z) {x-y- 3z) — sjxy' s z\ 
when x= - 1, y=-3, z~l. 

2. Multiply 

x 3 - 2x 2 -f 3.r - 2 hy a? + 2x 2 + 3x + 2, 
and divide the product by #* + ,r+2. 


3. Prove the rule for finding the lowest common multiple of 
two expressions. 

Find the lowest common multiple of 

1 Sab 2 (x 3 - 3 a 2 x + 2a 3 ), 65 a 3 b (x 2 + ax- 2a 2 ), 

25ft 3 (x 2 - a 2 ) 2 . 


4 . Simplify 


( 1 ) 

(2) 


3(.r 2 + .r-2) __ 3(.r 2 -.r-2 ) 8.?; 

x 1 — x - 2 x l + x — 2 A' 2 — 4 ’ 

i — 

1 1 


4 

.r — 
x 


x+- 


x + 2 


x+ 


x-2 


x* + ■ 


5. Solve the equations : 

(\\ (a+b) 

x — a x+b x 

(2) 4.r+6y=ll, I7x-fy=l. 

6. The difference between the perimeters of two square fields 
expressed in linear yards is one-fourth of the difference between 
their areas expressed in square yards, and the sum of the peri- 
meters of the fields is eight times the difference of their peri- 
meters. Find the areas of the fields. 
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Part II. 

7. Shew that a quadratic equation cannot have more than 
two distinct roots ; and find in terms of the coefficients the sum 
of the fourth powers of the roots. 

8. Solve the equations : 

m a aP-b a + bx 2 _2(a 2 + b 2 ) 
ax+b a — bx a 2 — b 2 

(2) 3 *jx 2 +xy +x+y = 3^4-# 4-2 = 4. 

9. If a : £ : : c : d y shew that 

(1) (la + mb)* : (lc+md) z :: pa 3 c? + qb 3 d? : pd>+ qd 5 . 

(2) a 2 d-b 2 c+b 2 d : a 2 c+b 2 d :: d : c + d. 


XII. 


Oxford Local Examinations. Junior Candidates. June , 1883. 

1. Find the value of 

a-b / b-c c-<A 
b-c \c-d d-a) 

when <x = 2, b— - 3, c— 1, d— - 4. 


2. Multiply together 3 / 4 - 2 , 2 4-#, #4-y. 

3. Find the G. C. M. of 

x 3 — 93# — 308 and ^-21^4-131^-231; 
and the L. C. M. of 

\2x*y (^ 3 4-y 3 ), l^y 1 ^— y 3 ), and 21#^ 2 (# 4 t-#V 5 +y 4 )* 


4. Simplify 

(1) 




y* ( a? _ 

,2 - v/ 2 


1 + 


y 2 \ 
^4-3/V 


( 2 ) 




i + -i±£) 

, „ l-ar 

h_3- 

l 1 -3#J 

n 

l >-'n£l 
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5. Solve the equations : 

(1) i(2*-3)-|(*+6)=|-5. 

(2) ~ I5^ ar_ ^ = l2 - M = T0' 

6 . A man buys 570 oranges, some at 16 for a shilling and 
the rest at 18 for a shilling; he sells them all at 15 for a 
shilling and gains three shillings : how many of each sort does 
he buy ? 

7. Solve the equations : 

(1) (a-b) x 2 - (a + b) # + 26 = 0. 

(2) 1 , J» q 

f^+fcy+l<y = 145 

^ = 24 . 

8. The difference of two numbers multiplied by their pro- 
duct is 30, and the difference of their cubes is 117; find the 
numbers. 

9. Insert n arithmetical means between a and b. 

If twice the sum of the whole series is three times the sum 
of the means, find ». 

10. Find the 5 th term of 

(1) 2, 2’ ; 

(2) 2, 1J, 

and the sum of five terms of (2). 

11. If a : b :: c : <J, prove that 

(la'+ ml?) (L + g) = (W+mc 3 ) . 

12. If a, b y Cy d are in geometrical progression, prove that 

(ac — bd) (ab~cd) 2 etc 

(ac+bd)(ab+cd)~ a?+bd' 
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Oxford Local Examinations, Junior Candidates, Jwne^ 1884. 

1. Find the value of 

(2a + b)(a- &) + (2 b + c) (b-c) + (2c 4 a) (c - a) 
when a = l, b — 2, c= - 3. 

2. Divide 

21# 6 -2# 4 - 70# 3 -2&c* + 33#4-27 by 7# 2 44#-9. 

3 . Find th6 highest common divisor of 
# 4 -2# s 4- 4# 2 — 6#43 and #*- 2# 3 — 2# 2 46# — 3; 

and the lowest common multiple of 

3a 2 # 3 , 5 a# 4 , 15a 2 # 3 , and 35a 4 . 

4 . Simplify 

m _ _ 1 #(3a4-2# ) 

a 4- 2# a - 2# a (a 2 — 4# 2 ) * 

W — T-+— T-. 

14- ; 

#— 1 # + 1 

5. Solve the equations : 

m #4-15-2# 24-5# 5-# 

^ 3 + ~4 2 - 3 

(2) *=9-f, y=u+|. 

6. The income of is f that of B ; they each save .£100 a 
year ; and -4’s expenditure is § Eh ; find their incomes. 

7 . Solve the equations : 

<» 
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8. The length of a rectangular area exceeds its breadth by 
9 yards, and the area is 1620 square yards ; what are the dimen- 
sions ? 

9. Sum the series 

(1) 2£+3f + 5 + &c. to 10 terms. 

(2) 3 J + 1 1 + — + &c. to 6 terms, and to infinity. 

10. The sum of the first and sixth terms of an arithmetical 
series is 35 ; and the excess of the fifth term above the second is 
15 : find the series. 

11 . If a : b :: b : c, prove that 

(1) a 1 2 3 + b 2 : a 2 -b 2 :: a + c : a-c. 

(2) a (a- 1) : b* -c :: b 2 -a : c(c- 1). 

12. Find four numbers, in geometrical progression, such that 
the sum of the first and the last is 27, and the sum of the other 
two is 18. 


XIV. 

Oxford Local Examinations. Junior Candidates. July , 1884. 

1. Simplify, by removing brackets, 

(1 - 2x) - {3 - (4 - 5a’)} -f {6 - (7 - Sx )} . 

2. Find the continued product of 

.r 2 - x - 2, x* + 2x — 3, x 2 - x - 6 ; 
and evaluate it when x—0. 

3. Find the highest common divisor of 

x?-4Qx + §Z and x*- 63#-81; 
and the lowest common multiple of 

7 a 2 x [a - #), 21 ax (a 2 - ,x* 2 ), 1 2 ax 2 (a + x). 
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4 Simplify 

m * C r + 2 ) 

2(#-l) 2(#+l)‘ 

ouc—x 1 a 2 +ax a 2 -x 2 
(2) (5+^ X (a-^ X "-^- 



5. Solve thd equations : 

(1) l( to+8 ) + K te ' 5 )“U 3 * +1 ) + K s * _1 )- 

(2) y = 3(.r+l), 4r=y+l. 

6. How may a sum of £10 be paid in sovereigns and half- 
crowns, so that the number of half-crowns be double that of the 
sovereigns ? 

7. Solve the equations : 

(1) — —= 1 . 

.r-1 #4-7 18 

^ a + x+ab + 2.v + ab~~®‘ 

(3) x 4-y = 7, # 2 4-3#y4-y 2 = 61. 

8. If one dozen of sherry and one dozen of claret cost 46a., 
and one dozen more of claret can be l^ad for 5 guineas than of 
sherry for £5 ; what is the price of each per dozen 1 

9. Sum the series 

(1) 134- 12J4* ll|4-&c. to 12 terms. 

(2) 44-34-2J4-&C. to n terms and to infinity. 

10. The difference between two numbers is 48, and the 
arithmetical mean exceeds the geometrical mean by 18 ; find the 
numbers. 

11. If a : b : : c : d, prove that 

(1) ma+nb : pa-qb :: mc+nd : pc-qd 

(2) a 2 : c 2 :: <fix+aby + b 2 z : c 2 x+cdy + d?z. 

A2. Find three numbers which are to one another as 2 : 3 : 5, 
ana such that the sum of the greatest and least exceeds the 
other by 24 

H. A. K. 


8 
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zv. 


Oxford Local Examinations . Senior Candidates . 

June , 1884. 

« o* i-i. /,n « 4 -& 4 (a4*&) 2 

1. Simplify (1) — 2p - x . 

, . 1+x 1 - x 1 4 X 2 l -x 2 

^ l~X 2 1+tf 2 * 

2. Add together 

(x - 1) (x 4 3), 2 (\/2 4- x) (\/ 2 — x), (x 4 1) (x ~ 2), 

and divide the result by \fx - 1 . 

3. Find the G. C. M. of 

15a 4 4- 10a 3 5 4- 4 a 2 b 2 4 6 ab* - 3/> 4 
and 6a 3 4- 1 9 a 2 b 4- Sab 2 - 5 b 3 , 

and the L. C. M. of 

(t - u) 2 (a — b) 3 , ( t + u ) 2 (a 2 - 5 2 ) 4 , (a 4- b) 4 (b -f c). 

4. Extract the square root of 

x-’ + ^ + lO (l-l N \ + 6* 2 --, + 5.r. 

X 3 \x ) X 2 

5. Solve the equations : 

(i) 

(3) 

6. A number consists of two digits differing by unity : and, 
if the square of the number formed by reversing the digits be 
added to the square of the given number, the sum is 585. Find 
the number. 

7. Find the value of - 7 --— as far as three places of 
decimals, and extract the square root of 134 4 84 ^2. 


&r — 21y= 33 
Sx 4" 35 y=l7 / 


(2) f + 3 = 2. 

w 4 x 
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8. Prove that in the expansion of (1-#)*, where n is a 
positive integer, the coefficients of x p and x np are the same ; 
and that the sum of the coefficients of all the terms in the ex- 
pansion is equal to zero. 

2 # 

Expand ^1 - | xj as far as x A . 

9. Sum to n terms the following series : 

(1) (l+^2) + (2 + 3^2) + (3 + 5^2)+... 

(2) 8 + 1+J+... 

10. Simplify [(rf) fi x(r \ 

4 2 1 5 1 

and divide 3x^ + 4x + 6.r J - 4.1* + 3 by 3r 5 — 2.v* + 1 . 

11. If a : b : : x : y, shew that 

(1) a 3 : IP a? : y 3 . 

(2) a 2 + 6 2 : a (a — b) : : # 2 -f y 2 : .(? (a? -y). 

12. Solve the equations : 

W y+ 1=^-1 j 


XVI. 

Oxford Local Examinations. Senior Candidates. 
July , 1884. 

„3 _ 7.3 ^3 4 . 7,3 

1. Find the value of *=—? x 

a-fo a-b 

when a—\[%+\, 6=\/2-l; 

and shew that 

(n?+xj’2 + 1) (a; 2 - a'V2 + 1) (x*~ 1. 

8—2 


;i) 


1 1 7 

y + r = 12 
113, 

; + .r = 4 ^ ' 

-+-= 5 
,r y 6 J 
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& Find the G. C. M. of 

a*+llx*-M and x* + llx+12; 
and the L, C. M. of 

25 (a 8 -f- 5 s ) (a 4 - 6 4 ), 30 ab ( r % 2 + 5 2 ), 455 (a 3 - 5 3 ). 
3 * Extract the square root of 

^ 4 -H4a’ 2 -h^“2.r- 4. 


4 . Find the simplest expressions for 


(1) 

a# 4* by 4- ay + 5# 
(<**-&*)(*»-/) • 

(2) ~r 

(3) 

P+2 , 

q + r 

(q-r)(r-p) (r 

la, 

h 

1 

i 


h 1 i • 

x*+y* 

r+p 


5. A and B can do a piece of work in 6 days ; B and C in 9 
days. In what time can A and C do the same, it being supposed 
that A can do twice as much as B in a given time ? 


6 . 


Solve the equations : 


(I) 1 fir 2 - 12# - 4 = 0. 

<•> Ir*-t5* +8 .ol 


7. Solve the equations ; 

(1) #y=12, yz— 20, zx= 15. 

(2) # 2 -8#4-6V^8^+9. 

(3) # 3 4*y 3 =65, #+y=5. 

8. Obtain an expression for the sum of n terms of a Geo- 
metrical Progression. 

The third and seventh terms of a G. P. are 5 and ; find 

125 

the tenth term in the form of a decimal, and the sum to 
infinity. 

9. If a and ft are the roots of the equation #*-f jt)#*f g=0, 
express a+0 and a*-0* in terms of p and q. 



EXAMINATION PAPERS. 


m 


10 . if 

shew that 


b-c c-a a- b 1 
(& + c)# + (c+a)y + (<M- b)z=:Q. 


11. Determine the coefficient of x* in the expansion of 



12 . 


If a : b 


: : x : y : : p : q y then 



xvn. 


Cambridge Local Examinations. Junior Students . 

December , 1883. 

1. If a = 3, b — 4, c—5, d=6, find the numerical value of 

2ygTP+ ^/a‘+6 3 +c 3 ’ 
d~c+b -a 

, . («+&) (c + fl?)-(6 + c)(rf+g) 

anQ g6-fcc + crf-rfg 

2. Divide a* 7 - 13a — 30 by x 2 -2x+3. 

If a? + 7x+c is exactly divisible by a? + 4, what is the value 
of cl 

3. State and prove the rule for finding the Least Common 
Multiple of two Algebraical expressions. 

Find the L. C, M. of 9a 3 - x - 2 and 3a 3 - 10a* 2 * - 7.t? - 4. 

4. Find the relation between a, b, c in order that axP + bx+c 

may be a perfect square. 

Extract the square root of 

9jfi - 1 2a 6 + 22a- 4 -f x 2 + 1 2x + 4. 

5. Simplify 
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6. Solve the equations : 


(1) 

( 2 ) 
(3) 


IB 


*^8x + 1 — Jx + 1 = Ve- 
rily- #=10, 
jll#-101y = 110. 


= 53 . 


7. A boy spent one-third of his money in cakes, one-fourth 
in apples, one-fifth in oranges and one-sixth in nuts, and has 1 
left : now much had he ? 


8 . A quantity of ore is passed through three processes in 
reducing, which remove respectively — th, -*th and 1 thof what- 
ever is subjected to them. If the weight left is 120 ^hs., and the 
weight lost in the third process is 30 lbs., 40 lbs. or 60 lbs. accord- 
ing to the different orders in which the processes can be performed, 
what was the original weight ? 

9. Solve the equations : 

. — 11 3# - 2 2# + 5 

1 ' ~4x^l + 12#- 1 “ x+H * 

(2) ay+#= 15, #y-y = 8. 

10. If a, ft, x be any positive quantities of which a is greater 
than ft, p^rove that the ratio of a+x : ft-f x is less than that of 
a : ft. 

A is 32 years old, B is r 5 years old ; what is the least number 
of years after which the ratio of their ages will be less than 
3:1? 


11. Find the sum of n terms of an Arithmetical Progression 
of which the first term is a and the second ft. 

Sum the series 

(1) 81, 79, 77 to 11 terms. 

(2) 81, 108, 144... to 5 terms. 

How many terms of the former series will amount to 160? 

12. A sum of j£19950 if invested in the 4 per cents, would 
give an annual income of £8. 8s. more than if it were invested in 
the three per cents. : if, however, each stock were 1 per cent, 
higher in price the former would give £9. 17a 11 d, more. What 
is the price of each stock? 
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xvm. 


Cambridge Local Examinations. Junior Students. 
December , 1884. 

9 

1. Add together 

3a - 2 (6 - c), 36 - 2 (c - a), 3c -2 (a- 6), 
and find the numerical value of the result when 
a = 26 = 3c = 6. 

2. State the rule of signs in the multiplication of algebraical 
quantities. * 

Multiply x 3 - 2 ax 2 4- 2a 2 # - 3a 3 by x 1 — 3ax 4- 2a 2 , and divide * 
3X 5 - I0x*y -f 1 Gx 3 !/ 2 - 1 2x*y 3 4- #y 4 + 2y 6 by (x - y) 2 . 

3. Simplify the expressions : 

#-l 2(#4-2) #+5 


(i) 


( 2 ) 


(# + 2)(# + 5) 


2(x+2 ) 

(x+5) (x- 1) + (x- 1) 0+2) - 


l-y+yl **_i 

x * x* y 3 

rzz'ki* 


x 


#2 



4. State and prove the rule for finding the Greatest Common 
Measure of two algebraical quantities. 

Find the G. C. M. of 2# 3 + # 3 -#-2 and # 6 -# 3 -2# a 4-2#, 
and shew that its square is a factor of the latter expression. 

5 . If a 4 - 64 -c 4 -^= 0 , 

prove that a 3 4- 6 3 4- c* 4- 0^4 - 3 (a 4- 6) (64*c) (c4-a)=0, 
and (a4-6) (a4-c) (a+d)—(b + c) (b + d) (64-a) 

= (c 4 -c£) (c 4 -&) (c 4 " 6 ) = (c? 4 -a) {d 4- 6 ) (c? 4 *c). 

6. Solve the equations : 


(1) 

( 2 ) 


!HMB)-iKKK*-nb- 


1 5f + ^=i4 
4 8 ’ 6 + 4 4 




4-#4-2= 
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7 . Divide the number 28 into 4 parts such that if the first 
part be increased bp 2, the second diminished bp 4, the third 
multiplied bp 8, and the fourth divided bp 2, the results shall all 
be equaL 

8. Solve the equations : 

(i) \/Zx- 1-1 -Vis-f- 5+ V# - 4 — 0. 

(ii) afl-(a-b)x—(c-a) (c-b). 

(iii) 4 7, 

3jty+y 2 =18. 

9. A and B run a mile race. In the first heat B receives 
12 seconds start and is beaten bp 44 yards. In the second heat 
B receives 165 yards start, and arrives at the winning post 10 
seconds before A. Find the time in which each can run a 
mile. 


10. Define a geometrical progression, and find the sum of n 
terms of such a progression. 

The sum of 5 terms of a Q. P. is 242, and the common ratio 
is 3 : find the 1st term. 

If a, b, c be in arithmetical progression, and a, b- a, c-a in 

geometrical progression, prove that a — \ = ~ . 

*5 5 


11. A and B work together upon a piece of work for six 
days when A leaves off work, and B works alone for two daps 
more, and it is found that the work is half done. B then leaves 
off work, A resumes work and is joined bp a third workman, who 
can do in one day twice the excess of the work done bp A in one 
dap over that done bp B in one dap, and the work is completed 
in 8 days. Find the time in which each workman can do the 
work, and the proportions in which they should be paid. 


XIX. 

Cambridge Local Examination*. Junior Students. 
December , 1885. 

1, Simplify the expressions : 

3a-2(&-c)- {2(a-&)-3(c4-a)} - {9c-4(c-a)}, 


12 


8 ^ 3 y-x _ 3x 4- 2y^ 


and 
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% Find the product of 

& 4- 0*^ + 12*yH 8y s , 
and tf 3 - 3* 2 y -f 3*y 2 - y 3 . 

If the product of two expressions be *® + *fy 4 4-y 8 , and one of 
them be j^-oy-fy 2 , find the other. 

3. Prove the identities : 

(x+y +2) 3 =(.r+y - zf+(x-y 4 zf 4 ( - *4*y +zf 4 24*yz. 

F #T(^ + F#T 

4. Find the square root of 

(2*4-1) (2* 4 3) (2*4-5) (2*4-7)4-16. 

5. State and prove the rule for finding the Least Common 
Multiple of two algebraical expressions, and find the L. 0. M. of 

.f 11 -*-* 4 and * 1C 4-* 7 . 


6. Solve the equations : 


0 ) 

( 2 ) 

(3) 


(3tf - l)(4.r + 5) - (x - 2) (2#+ ] ) = (2a:+3) (5.® - 2) + 12. 
x-y 2 ?/ - 3x q x y 

3 6 * (j 3 

1 + _2 _ 6 
*-2 *-l~*‘ 


7, An egg-dealer bought a certain number of eggs at la. Ad. 
l>er score, and five times the numl>er at 6a. 3 d. per hundred. 
He sold the whole at lOd per dozen, gaining £1. Is. by the 
transaction. How many eggs did he buy 1 

8 . The men in a regiment can be formed into a solid square, 
and also into a hollow square 4 deep, the number of men in the 
front in the latter formation exceeding the number of men in the 
front in the former formation by 25. Find the number of men 
in the regiment. 


9. Solve the equations : 


b a n 

+ ,- 2 = 0 . 

* — a x - b 

*;+H’ * 4 + 3 /= 28 - 


t 


( 1 ) 

( 2 ) 
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10 . Find the sum of a series of n terms in arithmetical pro- 
gression. How many terms of the series 21, 18, 15, ... amount 
to 81? 

If a, by c be in geometrical progression, and v be the 
arithmetic means between a, b ana 5, c respectively, prove 
that 


11. Find the number of combinations of m things taken r 
together. 

Find the sum of all the integral numbers consisting of 5 
figures, which can be formed by the digits 1, 2, 3, 4, 5, 6, 7, 8, 9, 
no digit being used more than once in any number. 


12. Enunciate the Binomial Theorem ; find by means of it 
the 7th term of (a - 2#) 12 ; and shew that the middle term of 
(1+ #)2» i s 


1.3. 5. ..(2n - 1) 


(2x)\ 


XX. 


Cambridge Local Examinations. Senior Students. December , 

1885. 


1. Solve the equations : 


(1) 

^+1 ^-2_ 

x - 1 x - 2 

(2) 

ax+b bx + a 
cx+b ' cx-\-a 

(3) 

x V^ + 12+07 V 

(4) 

&T 2 + 5#y = 221 


%v. 


cx + a + b 


lLry-3y 2 = 


% A number consists of two digits, one of which is treble the 
other ; another number is formed from the first by reversing the 
digits, and the difference between the numbers is equal to 18, 
Find the numbers. 
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3. Shew that 
equal to 


Shew that if 



a J 

h 


«» 

K’ 


then each fraction will be 


vr+v 2 v...+i A w \ m 

Xj b™ + X 2 b 2 m +...+ XA^J 


then 


a; _ y z 

a + Zb + c 2a+b-c 4a-4b+c’ 
a _ b c 

oH-2 y + z 2x+y — z \x — 4 y+z' 


4 . Find the sum of n quantities which are in geometrical 
progression, and write down the formula for the sum of n quantities 
which are in arithmetical progression. 

Employ the formula} to sum the following series, each to 6 
terms : 

(1) 1-3 + 9-27- — 

(2) 1-3-7-11-.... 

The sum of the squares of the first n natural numbers is equal 
to 20a : find n. 


5. Find the number of combinations of n things taken r at a 
time without assuming the formula for the number of permu- 
tations. 

How many different sums can be made with the following 
coins: — a penny, a sixpence, a shilling, a half-crown, a crown, 
and a sovereign ? ^ 

6. Write down the coefficient of in the expansion of 
i 

(l+o?) n by the Binomial Theorem. 

Apply the Binomial Theorem to find a fraction equal to the 
square root of 101 correct to eight places of decimals. 

7 . Define a logarithm : and prove the rules for the multi- 
plication and division of numbers by means of logarithms. 

Find the value of 

H1 16 , 25 . 81 

7 log 2 -j- + 5 l°g 2 - + 3 log 2 -- Q . 

Find log -00132874, it being given that 

*■ log 1-3287 = -1234269, 

log 1-3288 =-1234596, 
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Responsionsy Oxford . Hilary Term , 1885. 

1. If a=l, 6=2, x— - 4, y = 5, find the value of 
l (x+yf - J (a +y) s + 1 (ft + *y> - 19 (a - ft) 5 . 

2* Add together 

a-26-c, 4a-36 + c-2d, 4d-3c-f26, c-ba-b -dy 
a + 66 + 5c + 3d j 

and subtract c-a + 2d from the sum. 

3. Multiply a 3 + 3 a 2 x -f ax 2 - x 3 by 3a 2 - 2 ax - x 3 ; and divide 
the product by a 1 - x 2 : find the continued product of 

2a - 3Xy 2 a - 2a -f or, 2a + 3x. 

4. Resolve into simple factors : 

(1) x i -x-2. (2) 324a 4 6 2 - 64b°. 

(3) 3 (a + b) 2 -2 (u 2 ~b 2 ) -a(a + b). 

5. Find the G. C. M. of 

x 6 -4x 5 -x 2 + 2x+2 and x 3 -x 2 ~2x + 2; 
and the L. C. M. of 

IGa^c 4 (d 2 - e 2 )y 24a 5 b 4 c 2 (d 3 — e 3 ), 32 a*bc a (d + e). 


6. Simplify : 


<■> u 


+ 1 (*+2)(*+l). 


i ’ {a’ + 2 (#+1) (#+ 2)} * 


; + 2 (x+ 1) (. 

2c-a-b 


2 a-b-c 2b -c- a 2c- a -b 

' ' (a-b)(a- c) + (b - c) (6 - a) + (c - a) (c - 6) ' 

7 . Extract the square root of 

- I&f 6 + 5^ + Ux 3 - 1 lor 2 - 4x + 4 ; 
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8 . Solve these equations : 

( 1 ) 1(x-S)-6(2x-9)=~?. 


( 2 ) 

(3) 


X + 9 2x —\_x 2.r + 2 

9 + ~l2~ - 5 + 25 - 


x - 1 
6 


+y=C, 


y - 1 


+#= 8 . 


( 4 ) 


a + b ’ 


±, , y 2 

3a 66 3' 


9. A train travelling 30 miles an hour takes 21 minutes 
longer to go from Oxford to London than one which travels 36 
miles an hour ; what is the distance ? 


10. Divide 25 into two parts such that one quarter of one 
part may exceed one- third of the other part by 1. 

11. In a cricket match A made 35 runs, G made half as many 
as B, D one-third as many as £, and U s score was just as 
much below M s as (7’s was above U s ; find the scores of B, <7, 
and D . 


XXII. 


llesponsions, Oxford. Trinity Term , 1885. 


1. Simplify the following expressions, and find their value if 

* =i > *--!» *=- 2; 

(1) 3#-4y-(2#-3y-f s)-(5.z + 2y-3£). 

(2) x? +y [x - {y + z)] - [x 2 + 6xy - y (x + z)]. 

(3) ll# + 2y-[4#-{7y-(8# + 9y-32)}]. 


2. Multiply x^y-x^y 5 4-#^+ y° by x i -xy J cy\ 


and 


3. Divide 


x 2 , y x 
y - - by £ + - . 
y x y 

-207 cWc 4 by 23a 4 6 3 c 2 , 
a 3 + 6 s k a 4- 5 
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4 . Find the square root of 

4a 2 + 96* + 1 6c 2 - 1 2ab - 24fo 4- 1 6ac. 

5. Find the cube of b-2a-{2(b-a)-a) y and the fifth 

t d l \Pc • 

power of — , 

Jd 


6. Besolve into factors : 

(1) 12a? -85. (2) x 2 - 2xy— xz+2yz. (3) 3a.* 2 -2 7y 2 . 

7. Simplify * 


2 J_ 1 1 

a 2 + b' 1 % a b 


1 

1 

* 1 1 * 


d 1 

b 2 

a b 


u 

f 1 


3 

a \ 

K .v — a 

+ 

x + 2aj 

x 3 + ax — 2 a 2 


8. Find the G. C. M. of 

Sa^ + lO.r 2 -!- 7.r-2 and 3^ -f 1 3.r 2 4- 1 lx 4- 6 ; 

and the L. C. M. of 

0^-5.37 4-6, a? 2 -4r + 3, a? 2 -3a? + 2. 


Solve the equations : 

( 1 ) 


9j?+6 6o? + 4 15a?— 10__ 

-j- — f- 0. 


9 


6 


15 


( 2 ) 

(3) 

(4) 


2 3 _ 5 

o?-2 x ~ x-4 ' 
llo?-10y=14 and 5j? + 7y — 41. 


ax 

J 


-l(° + *) +d= t( b *-i)~s + r 


10. Two numbers differ by 3, aud the difference of their 
squares is 69 ; find them. 

11. How much sugar at 4e£. per lb. must be mixed with 
20 lbs. at 5 £d. that the mixture may be worth 6 d. per lb. ? 
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xxm. 


Previous Examination, Cambridge , f December, 1884. 

1. Simplify 7 (2a 4- b)- [196 -{13 (c- a) 4* 12 (6-c)}]. 

Find the value of 

(a-c) (a-f c)-(« + c) 2 , where 3a + 2c =45, and 3c + 2a = 15. 

2. Divide 2.i 4 — 10 . 2 % + 2bx 2 t/ 2 - 31#y 3 + 20y* by tf 2 - 3xy + 4y 2 . 

3. Simplify 

^-toV-lOy 4 
1 1 .v* - 64y* • 

( 2 ) 

4. Find the highest common factor of 

.t% — a% 2 — lBa^y 3 + 38ry 4 — 14y 6 
and a* 6 — 7 a 4 y +21 4% 2 - 34 + 28.ry 4 . 

5. Shew that in the case when m and n arc positive integers 

(a m ) n =a mn . 

1 4 

Simplify {s/a 7 8 ) * (s/a 9 ) x a 3 +- a^. 

6. Solve the equations : 

.r+1 2r+l 4.r-l 5^7 — 1 

( 1 ) 3 ~ 5 ~4 • 


l-.r l+2.r 2 i J .r+1 j 
l+.r 1 -a’ 2 J (2# +lj * 


( 2 ) 


3 


4 

.r+7 


40_ 3^ 

.r* - 49 7-.r * 


7. Solve the equations : 

(1) 3*+2y-l~2*+5y-18=*+ty-lI. 
f 9a.’ 2 — 4y 2 = 576, 

\ 2y — 3.c = - 12. 

8. A train travelling from A to C direct at a uniform rate of 

51J miles an hour accomplishes the distance in the same time as 
a train which travels from A to a station B between A and C at 
the uniform rate of 54 miles an hour, and without stopping at B 
proceeds to C at the uniform rate of 50 miles an hour. If the 
distance between B and C be 14 miles greater than that between 
*A and B , find the distance between each pair of stations. 
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9. Find the sides of a rectangle whose area is unaltered if 
its length be increased by 4 feet while its breadth is diminished 
by 3 feet, and which loses one-third of its area if its length be 
increased by 16 feet while its breadth is diminished by 10 feet. 

10. Shew that a ratio of greater inequality is diminished 
by adding the same quantity to its antecedent and its conse- 
quent. 

If x-z : y — z—x* : y 2 , 

shew that x+z : y+ 2 =- + 2 : ^ + 2. 

V x 

11. Shew how to insert two geometrical means between x Ati 
and y 8 *. 

If xy, y\ z 1 be in arithmetical progression, shew that y, z, 
2y — x are in geometrical progression. 

12. Sum to 10 terms each of the scries : 

(!) 6?-3f+if- 

(2) 9-5}- 191- 


XXIV. 

Previous Examination , Cambridge. June, 1885. 

1. Shew that y (y- l)(y ~2)(y-3) + l = (y 2 -3y-f 1)2. 

2 . Divide y 4 +y 3 -5y 3 ~2y by y 2 + 3y+l, and explain the 
process. 

Divide also y 8 -2 b l y A + b 8 by y 3 * by 2 - f b 2 y + b 3 . 

3 . Find the factors of the following expressions: 

(i) y 3 + 4y 2 -f 4y, 

(ii) y 3 +y 2 ~y- 1, 

and (iii) a 2 b 2 - a 2 - U 2 + 1 . 


4 . Simplify 
and shew that 


b+y 4 by b-y 
b-y h 2 — y 2 + b+y* 

V 


(x-y){x-z) \y-z)(y-x) (z-x)(z-y) 


= 0 . 
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5. Solve the following equations : 

U ' 2 4 + 5 6 

m « _jL = £±+ 

X — Ur X-h C X 

(3) 4.r-6y-3 = 7.«+2y-4 = - 2.r + 3y + 24. 

(4) 1 5.i- 2 + 34r + 1 5 = 0. 

(3) x 2 + = 39, 2y 2 -3.ty = 5. 

• 

6. A number of two digits is equal to four times the sum of 
its digits : shew that one digit is double the other. 

7 . A and B have .£70 between them ; but if A were to lose 
half his money, and B were to lose one-quarter of his, they would 
then have only £43. How much has each ? 

8. Shew that, when m and n are positive integers, 

a m + n ~a m = a\ 

Find what a 0 and a" 1 must mean supposing that the above 
law holds good for all values of m and n. 

9. Define ratio, and shew that when c is greater than d> and 
c, d and y are all positive, c+y : d+y is less than c : d. 

Shew that, if c : d :: x : ?/, then will 

cd : xy :: c^ + tf- : J^+y 2 . 

10 . The first of a series of quantities in arithmetical pro- 
gression is 3, and the sixth is 18: find the tenth term of the 
series, and the sum of the first twelve terms. 

Find the sum of all the numbers between 200 and 300 which 
are divisible by 3. 

11 . Sum the following series : 

(1) 5 4* 9 + 13 + to 15 terms. 

(2) 27 - 9 + 3 - 1 + to infinity. 

(3) ” + “.*+ 5 + to 45 terms. 

2 4 


H. A. E. 


9 
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XXV. 


Previous Examination, Cambridge. October , 1885. 

L Define a coefficient, a root , and a surd. 

Simplify x-3y -{3x-(y-2z)~ 2 z} % 

2 . State the rule for the multiplication of any two algebraical 
expressions. 

Multiply a 3 +255 2 + 4c 2 + 5a&-2ac+10&c by a -56+ 2c. 

3. Divide l+3o?-24# 2 + 8^ by 2# 2 -h3#~l. 

4 . Prove the rule for the multiplication of two algebraical 
fractions. 

Simplify 

#3 + 4a,* 2 -8# +24 
' ^ 4 ~. < r 3 + 8.^~8 

/o\ fgzjg g 

' ' a? + &iy~ 10y 2 10y 2 ‘ 

5 . Shew that any term may be transposed from one side of 
an equation to the other, provided its sign be changed. 

Solve the equations : 

* ^ .r+2 "*"#+10~ #+4 ~*\v + 8 * 

(2) (a+6) x+(a-b) y=2ac, 

(b + c) x + (b ~c)y~2bc. 

6. Shew that the sum of the two roots of the equation 
afl+px+q=0 is equal to -p. 

Solve the equations : 

(1) (b-c) x i + (c-a)x^(a-b)=0. 

(2) V^+8 + 2 Vi+5-2. 

Verify by substitution your solutions of each of these equa- 
tions. 


7. A man has 20 coins of which some are shillings and the 
rest are half-crowns. If he were to change the half-crowns for 
sixpences, and the shillings for pennies, he would have 156 coins. 
How many shillings has he 1 
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8 . Define ratio and proportion . 

Find Xj having given that • 

3:7:: .v-l a* + 1. 

If a : b :: c : d, shew thaif 

(a 2 -f c 2 ) ( b 2 + d 2 ) = ( ab + cd ) 2 . 

9. Having given the first term, and the common ratio of the 
successive terms of a geometrical progression ; find the 71 th term, 
and the sum of n terms. 

Use the formulae to find the 5 th term, and the sum of 5 terms, 
of the series 2, 3, 4J, &c. 

10. Find the sum of the series l + 2£ + 3j + ... tol2 terms; 

3 2 B *" 

and the sum of - + ~ + -- + ... to infinity. 

2 o jit 

Find also the sum of all the odd numbers between 60 and 200. 


XXVI. 


General Examination for the Ordinary D. A . Degree, Cambridge. 
November, 1884. 


1. Solve the equations : 


( 1 ) 

( 2 ) 

( 3 ) 


2^+3 3x-ty 6.V+7 5a' - 12J 

8 + 5 ~ 11. ' 9 

(lx - 5) (.*+2) + (3.r— 5)*= 8 (2x - 3) (.r + 1) 


§*r». 

If*!- 6 - 


(4) 2#2 + 3.r=2. 


2. The difference of the squares of two consecutive numbers 
is 17. Find the numbers. 

3. A man at a fair spent ,£200 in buying heifers and lambs, 

purchasing in all 20 animals. If the animals that he bought had 

all been heifers, he would have paid £160 more than he did; if 

ttayThad all been lambs he would have paid £160 less than he 
did. How many were there of each kind i 


9 — 2 
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4. Solve the equations : 


a) 


(3) 


c2 7 ■ 

| - + - = 29, 

I * y 

|S-S- 2 . 


07+2 07-2 2#+5& 

v - 2 ^ 07+2 o; * 


or y 
6o7 + ay = a 2 +Z» 2 , 


5. If a and 0 be the roots of the quadratic equation 
oot 2 +6o7 + c=0, 


prove that 


a£ = -. 
a 


6. By investing a certain sum in railway shares paying 3 per 
cent, per annum, at a certain rate per cent, discount , an income 
of £315 is obtained. If the same sum l>e invested in the shares 
of another railway, paying 4 per cent, per annum, at a premium 
equal to the former discount, the income is increased by £65. 
Find the amount invested, and the prices of the shares. 

7. Define duplicate ratio and sub-duplicate ratio , and prove 
that any ratio is the sub-duplicate ratio of its own duplicate 
ratio. 

If a : b be a ratio of greater inequality, prove that the sub- 
duplicate ratio of a : b is less than the ratio of a : b. 

8. If a : b : : c : d : : e : /, prove that 

a : b :: */( w 2 a 2 + n^c 2 -p 2 e 2 ) : *](m 2 b 2 + n 2 d 2 -p 2 / 2 ). 

9. The amount of fuel consumed in a slow-combustion stove 
varies as the square of the diameter of the stove, when the time 
for which it is kept burning is constant; and as the time for 
which it burns, when the diameter of the stove is constant. A stove 
9 inches in diameter can be used for 50 days at a cost of 6 a 9c£.,what 
will it cost to use a stove 10 inches in diameter for 48 days? 

10. Prove that, if a be the first term of an arithmetical 

71 * 

progression, and x the n* term, the sum of n terms is ~ {a + x) % 

The first term of an arithmetical series is 1, and the common 
difference is Find how many terms of this series will amount 
to 20. 
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11 . Sum the series : 

(1) | + | + ^ + | + .... to 20 terms. 

(2) 3-6 + 12-24 + to 10 terms. 

( 3 ) 3 - 2 +^- to infinity. 

12. The arithmetic mean between two numbers is 39, and 
the geometric mean between them is 15. Find the numbers. 

xxvn. 


General Examination for the Ordinary JJ. A. Degree, Cambridge . * 
June , 1885. 


1. Find the value of x which will make 
of* + 7X 3 - 49X 2 + 8x + 2585 
exactly divisible by x 2 - 7#+ 1. 


2 . 


Solve the equations : 


( 1 ) 


x+l #+2 r> 
#+2 #+ 3 ~ lV 


( 2 ) \Ai + .r + \/ 6 - j ?=\/6 + 2 j 7 . 


(3) 


m n 

- +- =2 
.r y 


ny - mx —ri l 

3. If a, j3 are the roots of the quadratic x 2 +rx + s— 0, shew 
that afi-s — 0. 


Prove that the roots of 4x L + 2rx + s = 0 are and 4/3. 

4 . The gross income of a certain man was £30 more in the 
second of two particular years than in the first, but in con- 
sequence of the income-tax rising from 5 d. in the pound in the 
first year to 8 d. in the pound in the second year, his net income 
after paying income-tax was unaltered. Find his income in 
each year. 


5 . A farmer spends £200 on cows and £640 on horses; if 
the cost of each cow had been £22 more and that of each horse 
£3 less, the cost of a cow and of a horse would have been the 
same and the farmer would have spent £184 more: find how 
<• many of each ho purchased. 
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6. A certain number exceeds twice the product of its dibits 
by 35 and exceeds three times the sum of its digits by 50 : find 
the number. 

7. If a, 6, c, d are proportionals, provo that 

a + 6 : a-b — c+d : c-d. 

Shew also that if 2a + 35, 2a -36, 2e+3d and 2c-3c£ are 
proportionals so also are a, 6, c, d. 

8. Shew that a ratio of greater inequality is diminished by 
adding the same quantity to both its terms. # 

What number must bo added to both terms of the ratio 9 : 7 
to make it 12 : 11 ] 

9. Find the sum of n terms of an arithmetical progression, 
of which the first term is a, and the common difference 0. 

Shew that the sum of 5 terms of the series 11+9 + 7 + .. . is 
equal to the sum of 7 terms. 

10. Find the 71 th term of a geometrical progression of which ’ 
the first two terms are given. 

11. Sum the series 

(1) 40 +20+10 + 5+ ... to 8 terms. 

(2) 40 + 20 + 0 - 20 - ... to 8 terms. 

(3) 1*5+ 3 + 4’5+ 6+ ... to 8 terms. 

Can any of these series be summed to infinity ? If so, sum 

them. 


12. If the sum of n terms of an arithmetical progression 
whose first term is 7 and common difference 2 be 247, find the 
value of n. 


xxvm. 


First Public Examination , Oxford . Michaelmas Term ) 1884. 
1. Multiply 

1 2 1 
a?* by #**-#**+1. 
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2. Simplify 

m~n - 


( 1 ) 


(3) 


(4) 


. <> - n) 

m+n 


-n m + n 


( 2 ) 




m 



1 t+ 4, + - 


a- 6 a+ft a 2 4- (a -6) x-ab 
/( s/12 - J8) (y/3 + V«) 


2a 

(a+ar)(a+6) * 


5+^24 

3. /if tf*+y*=a*, find the value of 


« ' + 




fy + wf +y 3 ) x (« 2 + 2^y) 2 } 2 . 


4. Provo the rule for finding the greatest common measure, 
and find the greatest common measure of 

x* - 3a/ 3 - 2 jt 8 4- 1 2# - 8 and a* 3 — T.r 4- 6. 

5. Find the least common multiple of 

12.T 2 — 5#- 2, 12a’ 2 - a? -1, and 9o7 2 -9a'4-2. 

6. Find the square root of 

,v 4 4- 4a* 3 — 2x & - 1 2a; -f 9. 

7. Solve a 1 ^4-^iy==c 1 , 

«2^4-ft 2 y ==c 2; 

and hence deduce the solution of 

3a; 4- 4y = 1 , 

2 l r4-7y=5. 

Solve 2) =«) 
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8. Solve 

(i) 



( 2 ) 


%+ 2 
x-\ 


4-x 

2x 


2J- 


9. Find two numbers such* that their sum is 14, and the 
difference of their squares is 56. 

10, An express train, 38 yds. long, takes 6 seconds to pass 
a slow train, 50 yds. long, which runs in the same direction on a 
parallel line. If the trains had been going in opj>osite directions 
they would have taken 3 seconds to pass one another. Determine 
the number of miles per hour which each travels* 


11 . 


a _c g 

a /a 2 +ce+g 2 

b~ V b 2 + df+¥ 5 


and if a : b : : b : c and b : c : : c : d, then 
a - c b — d 


XXIX. 

First Public Examination , Oxford. Trinity Term , 1885. 


1. If a = 0, 5 = 1, c = ^, d- 


1, find the value of 


a 2 — b 2 b 2 — c 2 c 2 — d 2 
c-d d-a a-b 


2. Simplify 

*Jx-\~ 2 4 * x — 2 
V#+2- *Jx-Z 

a? }p> 

sr- 


1 V „ «/, & 2 \ 

+ « 2 2 . ftp a 2 ) 




+ + 


ah 


( 2 ) 
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/«>\ ^ ^ 1 X — 3 

1 ' (x+3)(x- 1) + (F+ 3)(2^ ” (2-;r)(l -*) ’ 

( 4 ) ( ** Y~~j t *Iar z b*^\ . 

3. Multiply 1 -f\/2 + /s/6 by 2-V2 + V3, 

2 

and divide 8<r 3 -27& 2 by 2a" 1 -36-1 

4. Find the square root of 

™ - 12a- 3 -f 9x ,2 y 2 - 8 xy -f 12y 3 , 

y x 6 

and of 19 - 6 ^2. 

5. Find the Q. C. M. of 

2*r* -f 5 x 2 y - bxy 2 4- y 3 and 2 a* 3 - *x l y + 5/cy 2 - y 3 ; 
and the L. C. M. of 

2aV ^1 - , 3i («*?*■» + &y), 

and a 2 // 3 ^ x t + + ~ • 

6. Construct the equations whose roots are 

(1) 0,-3. 

(2) -l + \^5, -i-V^b. 

and find the numerical value of a in the equation 
ax 2 + %x -f 3a = 0, 

if the sum of its roots is equal to their product. 

7. If a : b : : c : d, prove that 

ac : bd :: c^ + c 2 : 6 2 +oT 2 , 
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8. Solve the following equations : 

a) 

6(*-i)=i+6(i-y. 

(2) 

, i < 

a 3 4- 5a - 2 s/x 2 - 4x 4- 7 = 9a* - 

(3) 

3x~y+ 2s = ll \ 

3y — z 4-2a= 9 >• . 

3z - A4-2y = 16 ) 


x*+y 2 : x 2 -y 2 :: 17 : 8) 
25y 2 4-9A 2 =450 J * 


9. Find two numbers, such that (1) the product of their 
square roots=6; (2) twice the square root of the one added to 
three times the square root of the other = 13. 


XXX. 


Admission to the 1L M. Academy , Woolwich. April , 1885. 


1. Add together #4- y 1 3a - y - Zy-Zx+z and multiply 

the result by x - y - z. 


Find the value of 


afi - x*y + a? if 
y b -y A x+y ) ofi 


when a=2 y, and prove that 


(x+2/)(ur 2 +y 2 )(^ + y) “ 

x-y 


2. Divide 

15a 6 - 17a 4 -24a 3 4- 138a 2 - 130a 4- 63 by 5 a- 3 4- 6a 2 - 9a + 7, 
and verify your result by multiplication. 


3. Prove that any common factor of two expressions is a 
factor of the sum or difference of any multiples of them. 

What use is often made of this fact in the process of finding 
the highest common divisor of two algebraic expressions? 

Express 

4a 2 — §yz - (9y 2 4- 2 2 ), 9y 2 +4xz- (4a 2 4- -? 2 ), z 2 -\ Zxy - (4a 2 4- toy 2 ) 
in factors, and hence write down their L. C. M. 
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4. Simplify 

m **+y *, c »-y • 

' ' x+y * ^ 4 +^ 2 y 2 + y 4 * 

/ON I *~ 5 * , 1 

w 2(*-l) ^-7a; + 10 2'a: 2 -9af+18' 


5. Extract the square root of the expression 

(a - 6) 2 {(a -6) 2 -2 (a 2 + fc 2 )} + 2 (a* 4* 6 4 ). 

6. Shew how to determine when the roots of the equation 
ax 2 + bx+c=Q are impossible. 

If a, # be the roots of the equation a?+px + q= 0, prove that 
the roots of the equation 

qx*+p(\ + q)x + (1 + <?) 2 = 0 are a + ^ and £ + 


7. Prove that when m and n are positive integers (a m ) n = a mn , 
and explain why the symbol a~ n is used to denote . 

5 1 3 2 11? 11 

Divide a 2 +a 2 6 3 - a 2 6 3 - ab+a 2 b^+b ?3 by a 2 + 6 3 , and find the 
value of 


s/12 

(1+^2) (\/6-v/3) ‘ 


8. 


Solve the equations : 

2x + 1 3.v - 2 


( 1 ) 

( 2 ) 

(3) 


xv+ = 

y 

xy 1 - 




**-3 y 2 -3 


x -2 
6 ' 


7 

’^-y 3 1 


9. 


1 2 

Find two numbers which are in the ratio of ~ to but 

A o 


which, if respectively increased by 6 and 5, will be in the ratio of 
2,1 
~ t° § * 
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10 . A slow train takes 5 hours longer in journeying between 
two given termini than an express, and the two trains when 
started at the same time, one from each terminus, meet 6 hours 
afterwards. Find how long each takes in travelling the whole 
journey. 


11 . Explain the meaning of “ fourth proportional,” “mean 
proportional,” “duplicate ratio.” 

If a : b : : c : d, prove that (^j + —2 and shew that 

if x and y are unequal, and x : y is the duplicate ratio of x-z 
and y - z, then z is a mean proportional to x and y. 


12. If the first term of a Geometric Berios be a, and the 
last term be l, the number of terms being odd ; what is the 
middle term ? 

Sum the series : 


( 1 ) 

( 2 ) 


\/f + ^ n,/ ' 2+ I \/^ +&c - to iufiuit y 

^2 n - * ^ ^ -f (fin - + &e. to n terms. 


13 . Prove that the number of different arrangements of n 
things, taken three together, is w(/i-l)(n-2). 

In how many ways can a picket of 3 men and an officer bo 
chosen out of a company consisting of 80 moil and 3 officers i 

14 . Expand (1 -x 2 )~ 5 to 6 terms by the binomial theorem. 

Shew that the 71 th terms of (l-r)~ n and (l-fa*) 2 *' 2 are 
equal. 


XXXI. 

Admission to the R. M. Academy , Woolwich . June, 1885 . 

1 nr u* 1 3#® , o 9 •*># 23 , x 2 x 1 

1 . Multiply T +«**- T - y by ¥ - - + i , 


6 1 1 
Z2x+y 2 by 2 ofi+yK 


and divide 
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2. Find the highest common factor of 

2a 3 -a 2 -a- 3 and a 6 - a 3 - 4ft? 2 - 3 a* - 2, 
and write down the L. C. M. of 

9a* 2 -4, 4a* 2 -36, 3a* 2 -7a* -6, 3a 2 + 7a -6. 


3. Find the value of a 3 + 2^ 3 + 2r* + 6a y*, when a —y + z — v^4 ; 

A 2 ty 2 A" 3 w® 

and if *-* + %=3, prove that the value of ^ will be 4 or - 4. 

3/2 7 j. 3 ^ 


4. 


Simplify 


( 1 ) 


1 2a -f-l 

A - 1 A 2 + A+l 


3 

A ’ 


( 2 ) 

(3) 


/a 5 \ / a-3 2 \ 

Va-2 + a-8/ X \3a - 8 a+2/ 

{.t-yY - .ry (.r - y f - 2#y 


5. Extract the square root of 47 — 12 \/l5 ; and find the 
value, when x=>Jz, of the expression 
2x- 1 _ 2^+1 
(*- 1) 2 ~(- t! +!)'•■ 


6. Solve the equations : 


( 1 ) 

( 2 ) 

(3) 


1 

X 2 3/1 1\ . 23 

.v- 1 5 \.r - 1 3/ 10(a -l)' 

ax -In/ — 2ab, 2bx + 2a y — 3b 2 - « 2 . 
y*+xy =4, A 2 + 2y 2 -.ry = 8. 


7. The perimeter of a right-angled triangle is six times as 
long as the shortest side. What is the ratio of the two sides con- 
taining the right angle? 

8. Prove that p is the sum and q the product of the roots 

of the equation a 2 - px + 7=0. 

Form an equation whose roots shall be the square of the sum, 
and the square of the difference of the roots of the equation 
3A 2 +3aA+a 2 =0, 
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9. The time during which a body will slide down a smooth 
inclined plane varies directly as the length and inversely as the 
square root of the vertical height of the plane. If the time of 
descent is one second when the height is 4 feet and length 8 feet, 
what is the height of a plane I< yard long, down which a body will 
slide in half a second ? 

10 . The 1st and 2nd terms of an harmonic series are 5 and 

3 respectively. Find the next five terms. 

A Geometric series, whose common ratio is ^ , has the same 

1st and 2nd terms as an Harmonic series. Prove that the third 
term of the former series will be equal to the (?i-f 2) th 0 f the latter. 

11 . How many different sets of 12 can be chosen from a 
group of 15 men? 

If 12 be selected from each of two groups, in how many 
different ways can the 24 men be arranged in a lino so that 

4 men, and not more than 4 men from the same group, shall 
always stand together? 

12 . In what scale of notation will the decimal fraction *1 be 
expressed by *02222... ? 

13 . Write down the general term in the expansion of (a - .r) 2 *. 
and shew that terms equidistant from the beginning and the end 
have the same numerical coefficient. 

Also find the 11 th term in the expansion of 



xxxn. 


Admission to the R. M. Academy , Woolwich . November, 1885. 


1. Divide 



29 ac 21 5 2 
9 + 8 


2a 3 b , 

T - T + o. 


15 be c* 

4 + 3 


by 
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% Find the highest common factor of 

4.r 4 -9:r a + 6#-l and 6#V 7a* +1. 

When of two algebraical expressions the H. C. F. has been 
found, what is the rule for determining their L, C. M. ? 

3. Simplify 

n . _b ab alP 

' a + b ( a+b ) 2 (a+b) 3 ' 

(2) (— ^(o; 2 + 2 xy + — — \ . 

w x+y) K 3 V-y *+y) 

a*+afi + ax (a 1 + rf*) + cfix* , a 2 +x?+aa; 

' a b -xr> ' a 3 - oc 3 

4. Find the square root of 

Sa^c 2 3 a w + n c „ , n 2 8 a m c 2 ft a*5 3 2 1C 

W -46>r p -+«^- ^ + __ + _. 

(2) 87-12 V42. 

5. Find the value of 

11111 i 

(1) (&a+&b) (3 ~*a - &b) - 6 4 (a 3 - 6 2 ) + 2~*a&. 

(2) (35 JlO + 77 V2 4- 63 </3 -f 28 ^15) x (^10 - <J2 - JS). 

6. Solve the equations : 

n\ 3{q6 -#( q + fr)} (2 a+V)lPx _bx a 2 b 2 

^ ' a + & a(« + 6) 2 ~ a (a + b) 3 ' 

(2) J(^+ 5 )(y+ 7 )=('» ? + 27 )(y+f) > 

( ay-i- 

! y+«=a^, 

2 + tf=2^2, 

^•+y=2^ 2 - 

7. Divide 11 into three parts so that the 1st may be to 
the* 2nd as - to i, and the 2nd to the 3rd as j to i . 

2 3 4 0 



144 


EXAMINATION PAPERS. 


8. Shew that p and q represent respectively the sum and 
product of the roots of the equation x*—p,v+q=zQ. 

The area of an oblong room is 328 square feet, and its peri- 
meter is 73 feet ; write down and solve the quadratic equation 
which gives the lengths of the Sides of the room. 

9. If a : b :: c : d, prove that 

4a« + bW : 4c° + 5c^ :: a 3 #* : c 3 ^. 

10. Prove the rule for expressing a given integer in any pro- 
posed scale. 

758~t83 cubic feet being the volume (expressed 'in the duodenary 
scale) of a cubic ; find the number of feet and inches in an edge 
of the cube. 

11. If the first and last terms of a geometrical progression of 
8 terms be respectively d { and ft 7 ; find the sum of the series. 

Prove the rule for finding the value of a recurring decimal in 
which all the figures recur. 

12. Find the number of permutations (p r ) of n things taken 
r at a time. 

Shew that 

(i’a-ft ) - (Pn tL ' a ^ n • 

FaFn - 1 

13. Assuming the Binomial Theorem when the exponent is 
a positive integer, prove it when the exponent is any j>ositive 
quantity. 

n 

Find the 13* term in the expansion of (2 8 + 2 6 .r) 2 . 

xxxrn. 

Royal Military College , Sandhurst Further Examination . 

July , 1887. 

1. Simplify the expressions : 

... f fl + t a-b 2 b 2 ) a-h 

W 12 (a -b)~ 2(a + b ) + ~b~ ‘ 

(ii) [(abft + (ac) 2 + (i bd )* + (< odf][(ab f - (ac) 2 - (bd)* + (cd)*]. 
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2. Multiply together x*~x n and #*+ 1 +x * and divide 

^ s +ja+ e (^+i)+ 16 (^+p)+ 20 b y •* 8 +~s+ 3 ( t,s +js) • 

• l i* 

3. Find the value of (9 + 4 v /5) 3 + (9 - 4 v/5) 3 ; and extract the 

, - o , ah 2 ax 6 2 a 2 

square root of a? - bx - ~ + y + — + — . 


4 . Solve the equations : 

(i) V4tf* + 2* + 7 = 12 a- 2 + 6a -119. 

(ii) ^ 2 -2^y+y 2 + 2 l r + 2y-3 = 01 
y(#-y + l)+tf(.r-y-l) = OJ * 


5 . 


If 


a _ c _e 
i~d~f 


, prove that 


a _ c _ e 
b~"d~f 


( 3c 2 + 4g 2 ) 2 
( 3rf 2 + 4/ 2 ) 2 


6 . If of n things p are alike and the remainder unlike, shew 
how to find the number of combinations of them taken r together. 


In how many ways can a guard of 10 soldiers be selected 
from a company of 100, and in how many of these would two 
particular individuals be included ? 


7 . Prove the Binomial Theorem for positive integral indices. 

If (1 + X) n = Cq + CyJC + CpT 2 + CyT 3 + J 

C C! C *jh + i i 

shew that 2<7 0 + 2 2 + 2 3 ~ + 2 4 -~ + = - . 

0 2 3 4 9 w + 1 

8 . On a division in the House of Commons, if the number 
of members for the motion had been increased by 50 from the 
other side, the motion would have been carried by 5 to 3 ; but if 
those against the motion had received 60 from the other party, 
the motion would have been lost by 4 to 3. Did the motion 
succeed, and how many members voted on the question ? 

9. Prove that e*=l +a*+f CT + .- 0 + f +.... 

L? Id Id 

*J y 2 ( 

If "2 + 3 ~ 4 + ••• » V * u a^^uding i>owers of x. 

10. Find the number whose logarithm is - 1*6805452, having 

givep log 20*867 = 1 *3194600, 

A log 20*866 = 1*3194392. 


H. A. E. 


10 
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XXXIV. 

Royal Military Colleger Sandhurst . Farther Examination. 

December , 1887. 

1, Beduce to its lowest tenps 

q 2 -f li 2 -f c* 2 + 2ab + 2bc -f 2ca 

7 , 2 “ b *Z- c fZWc ’ 

a b 


a + b^ a—b 


and simplify 


a-b a+h * 

2. Find the Greatest Common Measure of 
Br 6 — 9.r 4 + 19.r* - 1 2a; 2 + 19.r - 1 5 and 4 a‘ 4 -&**+10lc > + .i? + 15; 
and the Lwist Common Multiple of 

x 1 - 3 xy - 10y 2 , .v 2 + 2 .vy - 3 f>y 2 , x l - S.ry + 15// 2 . 


3. Simplify 


.. i V -'- 2 - 1 1 + !*T+ 1 


r + VA-l-l' 

.i + l 


1 y'.r+l-V' .r-l Vj_i 

4 * - V-e* 77 "! ’ 7T+T 


and find the square root of 


: + 6x~ 17 x 2 - 28.1* + 49a? 4 . 


4. Solve the equations : 
(i) (7 + x) (8 - x) - 


- 17x + 1 x 1 . 


(ii) ax+y=x+by^- {x+y) + 1. 

5. Solve the quadratic equations : 
3*-6 11-2* 

(1) T-x + Tq^Tx- h - 


(ii) — = 108 - x 4 

y 

V s 4 . 

_ ? /4 

# 3 ^ 
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6. A market-woman bought apples at three for a penny, 
and as many more at four for a penny and thinking to make 
her money again, she sold them at seven for 2d. She lost, how- 
ever, 3d. by the business : how much did she sell them for ? 

• 

7. Find two numbers in the ratio of l£ : 2§ such that, when 
increased each by 15, they shall be in the ratio of 1§ : 2£. 


8. Find the total number of combinations of n things. 


If O r denote the number of combinations of n things taken r 
together, prove that 




9. Prove the truth of the Binomial Theorem when the index 
is fractional, 

i i _i 

Give the fifth term of ( a 2.^ ®) r \ 

10. Prove that e x = 1 -Kr-f + 


Given log*== 1*69897, find x from the equation 20* =100. 
Also find the logarithm of 256 to the base 2 J2. 


XXXV. 

Royal Military College , Sandhurst. 'Further Examination. 
Jidy, 1888. 

1. Simplify 


( 1 ) 

( 2 ) 


‘ 2 -yz+j 


(f-y- 

i 1 


y + z 


V 


2 s] a — j 


IL 

h - 
z 

3 a -|- x 


miT — r+Cf+y+tf; 

7 + r — i — i — 

y z) yz zx xy 


3\/a+x - 2 \/a-x 3\/a+x + 2i\/a- x 

2. Resolve the expression 

2 ( a 6 + 6 6 ) - ah (a 2 + b 2 )(2ab - 3a 2 + 3b 2 ) 
into 5 simple factors. 


10 — 2 
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3. Prove that the sum or difference of any multiples of A 
and B is divisible by all the common divisors of A and B. 

' What numerical value of y will make the expressions 
+y 2 ) x* 4- (1 ly 2 - 2y) j ? + (y 2 + 5y)# 4- 5y - 1 
and 2(y 2 +y)^+(lly-2)#4*4 

have a common measure other than unity ? 


Extract tjie square roots of 

/i\ i , 41 3 + 3a 1 

(!) ! + l6« 2~“ +a; 


(2) 3(x-l) + 2^/2^7.r-4. 


5 . Solve the equations : 

(1) 7V^8-V21^Tl2==2V3; 

(2) x*+Sxy — \2-xy— 16y 2 -^y- x l . 

6. A wine merchant bought a cask of sherry for £9, and 
after losing 3 gallons by leakage, sold the rest of the cask at 6s. 
per gallon above cost price, thereby realising a profit of 33J per 
cent, on his whole outlay. How many gallons did the cask 
contain? 


7 . There are 2m +1 terms in Arithmetical Progression. The 
first term is a, and the last is b ; what is the middle term? 

A series whose 1st, 2nd, and 3rd terms are respectively 

1 1 1 
V2* TT72’ 44-3^2 

is either Arithmetic or Geometric. Determine which it is, and 
write down the 4th term. 


8 . Determine what value of r will make the number of 
combinations of 2 n things taken r together greatest. 

Prove that 

the symbol n C r being used to denote the number of combinations 
of n things taken r together. 
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9. Expand (1 - #)~ 4 to 6 terms by the Binomial Theorem, 
and write down the r-f-4 th term in its simplest form. 

Apply the Binomial Theorem to prove that the sum of the 
series • 

1t 3 3.5 3.5.7 , 3. 5. 7. 9 , , . . . /Q 

1+ 4 + 4.8 + 4.8.12 + 4.8.12.16 +•••«<**»/• W 8. 

10. The base of the Napierian system of logarithms being 

defined as the limiting value of when x is infinitely 

large, calculate its value to 3 decimal places. 

11. Prove that log 6 N = log« 

Given log 10 2 — *30103, log 10 3 = *47712, find the values of 

i i 

l°gio (5'4) 7 and log.; (5 *4)*. 


XXXVI. 

Royal Military College , Sandhurst . Further Examination . 
December , 1888. 

1. Divide (*Ja + - ( x /a - s/b) 2 by 3 a + b; and resolve 

into factors the expressions 

^3 _ 1 _ ] 

x*+x+' 4r 4 -5a? 2 + l, and x 1 -f Axy 4- 4y 2 - 4z 2 . 

x f 1 

2. Find the value of - •?, when x — *008 ; and 

simplify the expressions : 

(i) v^!2x JC/l8-r »/ p; ; 


(ii) a + b - 


a + ) &+-’ 

b a 
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3. Find the highest common factor and the lowest common 
multiple of ftr 4 - 13a? 3 -f^ia? 2 and 8a? 4 - 36a? 3 -f 54o? 2 - 27a* ; and ex- 
o* 1 

press ^ — 2 as a single fraction, with (2 -a?) (2+ a?) 8 as 

denominator. 


4 . Solve the equations : 
x 3 - 8| 


(i) l- r 




1 3 

(ii) %x-y=- '2y — = --7.r=l. 


5 . A starts to walk from P to Q, a distance of one mile, 
while B starts simultaneously to run from Q to P and back. 
If E s speed be to ^I’s as 9 is to 4, where will A be overtaken? 


6. Find the square roots of 

(i) «-H2a“i(2-ft- 2 ) + 6- 4 +4(l -b-*); 

(ii) 44-16 x /7. 


7 . Solve the equations : 


(i) 


x 





(ii) 2* = 2x4 x , x-i-y+z— 16. 


8 . The sum of the £rst 10 terms of an arithmetical series 
is to the sum of the first 5 terms as 13 is to 4. Find the ratio 
of the first term to the common difference. 


9. Ten men are chosen in every possible way out of 16. In 
how many of the groups do two particular men both occur ( 

10 . Prove the Binomial Theorem for negative integral indices. 

4 

Find the greatest term in the expansion of (1 -x) 3 when 
12 


11 . Prove that a x may be expanded in the form of 
1 +(Iog,a).'r+(log,a) 2 ^ +(log.o) 3 ^ + ... 
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12. Given log 5*70 = ‘7604226, log 2= *3010300, 
and log *0105= 2*0211«93, 

find the logarithms of the digits above 2. 


XXXVH 

Army Preliminary Examination . July, 1887. 

1. Simplify 3(r+*) ~ (6^-2) - 2 {x-(2y+z)~ (y -32)}. 

2. Find thc^ value, when a — 9, .r=4, of 

a 2 +x 2 5 \/ oa 1 (a - x) 2 - 1 1 

a 2 - x 2 a+x 5 


3. Add together the square of r+1, the square of x- 1, 
and twice the product of x+ 1 and x- 1. 

4. Multiply x 2 + y 1 + z 2 - xy - #2 - yz by x + y 4- z. 

5. Divide 63a 2 - 1 1 5 ah 4- 54 ac - i\bc 4- 1 2 b 2 by 36a - 4b. 

& Shew that (x- 1) ; * is a common factor of 
- 1 ) - 3.r 4 (.v 4 - l)4-3tf* (x 2 - 1 ) 
and x 4 (pfi 4- 1 ) - 3.C 5 (x 3 4-1)4- 2x° (x 4- 1) ; 

and find the other common factors of these two expressions. 


7. Find the lowest common multiple of 

243 (x 4 y - x]f/ 2 ), 324 (x*y - x 2 y 3 \ # and 432 (x*y - xy*). 

8. Simplify 

a 3 4- abx - bxy bx a 


W 


a (a 2 -/) a(a+y) 2 (a-y) y 


« (--^(3 J+ ^ + g +S+ f). 


9. Solve the equations ; 

(i) i±%2.£f 4 + I±° 

(ii) 2x- lby — 3x- 24y = l. 


10. 1000 English copi>er coins in a tradesman’s till were 
found to be worth £3. There were just as many pence as half- 
pence; how many farthings were there? 
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Army Preliminary Examination. August , 1887. 

1. If o?=4, y=3, -5=2, find the value of 

g^+y 2 -* 8 Va+y+s 
yz+zx-xy 2(y+z-x)' 

2. From the square of 3x^- 2x+ 1 subtract the square of 

# 2 -2x+3. # 

3. Multiply jJ + l + g*J-{. 

4. Divide •£ 3 +3a^a + 3.ra 2 + a 3 -f 5 s by a’ + a+fr. 

5. If a+b~c- 0, prove that a 2 + be = 6 2 -f ac. 

6. Write down any two expressions containing powers of x 
up to the fourth which have + l as their highest common 
factor. 


7 . Find the lowest common multiple of 

27 (xh/ 7 - bxy 8 + 6y°), 33 (x^y 3 - 4x 2 y 4 + Zvy 6 ), 
and 36 ( x fy 6 - Xxhf + 2xy H ). 

8 . What fraction must be added to 

4x x+ l 

(x— l) 2 (#+ 1) (o:-l) 2 

to make it equal to 2? 

9. Solve the equations : 

... 3a; - 13 4#+6 x-l 

w 8 & ~nr ’ 

(ii) 6a?-12y=l, 8o: + 9y = 18. 

10 . At a flower-show, at which 1,250 attended, outsiders 
were charged la, villagers 6d, and school children Id; and the 
total receipts were £35. There were three times as many vil- 
lagers present as outsiders ; how many outsiders came? 
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XXXIX. , 

Army Preliminary Examination . February , 1888. 

1. Find the value, when a = 2, b — 5, x = 4, of 

2a 2 - b __ a 2 - 2& 3 a^fi-x) 

b-x x+b 25-#* 

2. Add together the squares of 2.r + 9, 3#- 10, and 4r+3. 

3. Multiply .r 4 + + 1 2.r 2 + 1 6x -f 1 6 by x 2 - 4x + 4. 

4. Shew that, when # 7 + l is divided by # 2 +2#-f 1, there is 
a remainder equal to 7 times the square root of the divisor. 

5. Shew that the difference of the squares of any two con- 
secutive numbers is equal to the sum of the numbers. 

6. Shew that (x - 2) 2 is a common factor of 

x 7 - +\Zxr i - 12^ + 4a* 3 and x 1 -b.v° + 8^ -4x*; 
and find the Highest Common Factor of the two expressions. 

7. Find the Lowest Common Multiple of 

(2x* + 4x 3 )(x i + 2x - 8), (2tf - 4x 2 ) (a* 2 - 2x - 8), 
and (.r 2 - Ax) (x* + 2x - 8). 


8 . 


Simplify 

108-52* 
1 x (3 - *) 2 



4 12 (l+xY\ 

Z-x .i * \Z-x) 9 



9. 


Solve the equations : 


(i) 


3*-l , 5 
'3 + 12 


x 2*-f 1 
4 + 5 ; 


(ii) 16*-y=4* + 2y = 6. 


10* Five-sixths of the fish in a pond weigh 1 ounce each, 
ten weigh 8 ounces each, and the remainder 1 lb. each. The 
tfctaf weight being 100 lbs., find the number of fish in the pond. 



154 


EXAMINATION PAPERS* 


1. 


XL* 

Army Preliminary Examination. 

Find the value of * 

5 ad - 3bc 2c 2 - cf 2 
6 


when a=l, b — 2, c— 3, d= 4. 


March, 1888. 


2. Add together 

3a 3 -5a 2 6+2fr' 1 ) 8a 2 />-3& 3 +2«^ 

5CI& 2 - 4a 3 - 3 a 2 />, 2a 3 - 6a5 2 4- 45 3 . 

3. Multiply a 3 - 3a 2 . v 4- 3^ 4- by a 2 4- 3a.r - x 2 . 

4. Add together the squares of ax 4- by and ay - bx ; and 
subtract the sum from the product of a 2 4 -y 2 and b 2 4- x 2 . 


5 . Divide - 34# 2 4- 225 by a? - 2x - 15. 


6. Find the Highest Common Factor of 

4- 3 x l y - 9 xy 2 and Qx 3 y - 1 7 x l y 2 4- 1 4 xy* - 3 y*. 

7 . Resolve into factors 

9a 2 - 36-r 2 , 4a 2 - 4 ax 4- .f* 2 , '2a 2 4- 3 ax — 2.r 2 , 

and write down the Lowest Common Multiple of these expressions. 


8. Simplify * 

... ( ^ „ 24 ax \ /_ _ 24a.r \ 

(.) (2«+3*- 2rt+;Jr ) x (ft, - 3,-+ J ; 

(ii) 


2 

a- x 


g-t h-. 

2a - .r .r 


9. Solve the equations : 

... # 4-6 3# -16 . # 4-3 

W - 4 - - - lt -- 1 — «- ; 

(ii) 3x - 7y~7, ll#4-5y — 87. 

10. The number of months in the age of a man on his birth- 
day in the year 1875 was exactly half of the number denoting 
the year in which he was bom. In what year was he born? 
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XLI. 

Army Preliminary Examination* June , 1888. 

1. Evaluate 

+ ac l -d l acP+c 1 
b + d a + c a-c 
when a= 2, 6 = 3, c— 5, d=l. 

2. Simplify the expression 

(a 2 c£ - 3 abc 4- 25 s ) tf 3 + 3 («5rf 4- 6 2 c - 2ac 2 ) 

# 4-3 (2 h 2 d - acd - be 2 ) xy 2 4- (3 bed - ad 1 - 2c 3 ) y 3 

when x— - 6, y — a. 

3. Multiply a - b 4- c by a quantity which will give a 3 - (b - c) 3 
as the result. 

4. Find an algebraical expression which exceeds the smaller 
of the expressions (ax 2 4- 2bxy 4- ey 2 ) and (cx 2 4- 2dxy 4- ey 2 ) by as 
much as it falls short of the greater. 

5. Divide \ - G.r 2 4-27.r 4 by ~ 4-2^4-3.r 2 . 

o o 

6. Simplify 

ac bd 

1 a 2 - 4 y 2 ac 4- 2 ey ’ 

... a b r 

' U (a -b)(a~c) + (b- c)(b -a) + (c - a) (c - b) ’ 

7. Explain the meaning of the Greatest Common Measure 
of two algebraical expressions. If each expression is a perfect 
square, prove that the Greatest Common Measure must also be 
a perfect square. 


8. Solve the equations : 

14 (' + *)_«.. 


(2*-l)-7 + 4(3-i*); 

l8 l. 

nf’ 


(ii) 3r+2y=118l 
.r+5y=191J ’ 

..... 1,1 1 , 1.11 

(m) - + --a y -+- = 6, - 4- - ~ c. 
x y y z z x 


9., At what time between three and four o’clock do the hands 
of*a watch point in opposite directions ? 
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« 

XLTT 


Army Preliminary Examination. 


September , 1888. 


1. Simplify 

2x-[a- (36 - 5 c] + {x - (4a - b+x -c) + 3 c} - {26-3a + 3c}]. 


2 . Shew that # 

a(ft-c)(c-a)(a~6)~6(c- 6)(a-r)(6-a) = 

3. If a be greater than 26, find an expression which exceeds 
a - 6 by as much as a - 6 exceeds 6. 

4. Divide ^ + 1 + ~ by x + 1 . 

5. Write down the factors of 

(i) 9.r 2 -64, (ii) j^+l, (iii) (.r+l) 4 -l. 

6. Find the Highest Common Factor of 

2x A -3*2-14 and 6x* + 10* 3 - 1 7** - 35.r - 14. 

« xx *4” 1 

7. If x be a positive quantity, shew that - ^ H — - 2 is 

always positive. 

8. Assign a value to l which will make ~ — ~ equal to . 

9. Solve the equations : 

(i) J(^+!)-|(13 -»)+17j 


(ii ) y-- 3 - 5 -- 1 . 

10. Twelve pounds of bread and 14 lbs. of cheese cost 2s. 6d., 
which is also the sum paid for 8 lbs. of bread and 2 lbs. of cheese. 
Hence find the cost of 15 lbs. of bread and 3 lbs. of cheese. 
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XL3H 

College of Preceptors. Pupils' Examination. Christmas^ 1887. 

( First Class.) 

1. What value of a will make 6x* - 2a? 3 + 2cm? 2 +2 x+ a exactly 
divisible by x 2 - x -f 1 ? 

2. Find the Highest Common Factor of 

• 2a? 3 - 5a? - 39 and a? 4 - 21a? - 18. 

3. Express as the product of four factors 

3 (6a? 2 4- 5 a?) 2 - 10 (6 a? 2 + 5a?) - 8. 

4 Reduce to its simplest form 



5. A man can row at the rate of a miles an hour in still 
water. He rows a distance of a? miles down a river, which flow r s 
at the rate of b miles an hour, and back again. Find how long 
ho will take, and shew that the time taken is longer than that 
which he would require to row 2a? miles in still water. 
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7. A’a money is to B’b in the ratio of 5 to 4. They play at 
cards, and A wins £6 from B. It is now found that A money 
bears to the sum he originally had the same ratio that the money 
B now has bears to £15. How much had each at first? Explain 
the negative answer. 

8. Prove the formula a m xa w =a TO + n , when m and n are 
positive integers. 

How is the value of a 0 deduced ? 

Find the Square Root of 

4 2 1 5 

9o^-h4ar3 + 2a;~ 1 + 12a , 3 — 2^2. x <>(Ca;-f 2). 

9. Simplify the expression 

(^6 “ 2) (72+^75 + s /2+s/3+V. r ») ‘ 

10. (i) The first term of an Arithmetical Progression is 2, 

4 

and the common difference is - ; how many terms must be 

o 

taken so that their sum may amount to 192? 

(ii) Insert three Geometric Means between 2J and 189. 

11. The distance through which a heavy body falls from rest 
is known to vary as the square of the time it falls. 

A body falls through 400 feet in 5 seconds ; how long would 
it take to fall through 2304 feet ? 


XLIV. 

College of Preceptors. Pupils' Examination. Christmas , 1887. 

( 1 Second Class.) 

1. If x= - 1J, find the value of 

(l-r)(l + 3r) (l-Kf)O- .V) 

1-3,7; l + 3.r 

2. Simplify 

(3a; - 1) 3 - (2a? - 1) (3* + 1 ) - 3a; J(1 - 3.r) 2 - (2a; 2 - 1 ) - 2 (2a; - 1 )} . 

3. Resolve into factors x 2 - x - 306 ; and obtain the quotient 
which results from the division of the sum of the cubes of a and 
b by the sum of a and b. 
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m 


4 . Find the G. C. M. of oA - bx 2 4- 4 and ^-11^+10. 

5. Simplify . • 

#4-1 


(i) 


x 

x^l 


fii) x+1- 


X 

#4-1 


x-V 

X 


# 4- 2 - - 


#4-1’ 


#4- 


#4-2 


expressing this last in lowest terms. 

6 . Assuming A —a* -be, B = b 2 - ca , C~ c 2 -ab> 

prove bA + cB + aC= 0=cA 4* aB 4- bC , 

Mid aA 4-^4-c(7=(a4-^4-c)(J 4- ^ + (7). 

7. What algebraical expression multiplied by itself gives 

as a result 25#* - 20# 3 - 6a 2 4- 4# 4- 1 1 


8 . Solve the equations : 

.. 5# - 3 3# - 5 _ 8# - 8 1 

W 4 10“ -~5~- + 20 ; 


.... 2x-y 5# — 2>/ 

(n) 4 ~ - = 3#-5y + l 

#4-y=H(#-y) 


9. On the 1st of November, the age of one infant, in days, 
was three times as great as that of another infant, and on the 
16th of the same month the ages were as two to one. What 
were their ages at the lirst of the above dates, and on what days 
were they born ? 


10. A walks a miles an hour for p hours a day, and B walks 
b miles an hour for q hours a day ; find expressions for ^i) the 
whole number of miles walked by A and B in c days, (li) the 
whole number of days it would take either A or B to walk d 
miles. 

Or, A walks to X at the rate of a miles an hour, and back 
again at the rate of b miles an hour. How far has he walked 
if, after resting c hours at X y he gets back home in d hours after 
starting? 
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XLV. 

College of Preceptors. 

Pupils' Examination Christmas^ 18S7. 

( Third Class.) 

1. Define a power and a numerical coefficient. 

In the expression - 11 point out the numerical coefficient y 

the indices , the coefficient of y 3 , and the dimensions of the ex- 
pression. 

2. Find the value of 

5(a - b) - 2 {3a - (a + b)} 4- 7 {(a - 2 6) - (5a - 25)} , 
when a = - ~ 6. 

3. Required the product of .r 3 - ax 1 -4 bx 4 c and x 2 - dx 4 e. 

t Divide 30o#-48# 2 by - 6#, 

and 1 4 2.v“ 4 xfi 4 2#^ by 14# 4#®. 

5. Reduce to simplest factors : 

(i) a? 2 - 21# 4 68. 

(ii) (1 - x + # 2 ) 2 - ( 1 4- x - # 2 ) 2 . 

(iii) 216.x* 3 - 64. 

6. If a men can reap b acres in 10 hours, how many men 
would reap p acres in the same time ? Prove the result numeri- 
cally if a = 14, 6 = 12, and j? = 30. 

7. Solve the subjoined equations : 

(i) 17#- 114=198 - 7#. 

(ii) 12(# — 3) — 3(2#- 1)45#= 22. 

< iJi) 

8. A fish is 18 inches long. Its head is equal in length to 
the tail, and its body is five times the length of the head and 
tail together. What is the length of the head ? 
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XL VI. 

College of Preceptors. 

Professional Preliminary Examination. September , 1887. 

(First Class.) 

1. Divide x?+y z by x+y; hence, or otherwise, shew that 
a -f b — 2 c is a factor of 

(a + b - 2c) 3 + (b + c - 2a) 3 -h (c + a - 2b) 3 . 

From this result, deduce the two remaining factors. 

2. Prove that a - b may be written for 6, or b — a for a, in 
a 2 -ab + b 2 y without changing its value. 

#6 _ 9^ 3 

3. Reduce ^ 4 » an< * then ^ I1C * its va ^ ue when x— 1 . 

4 . Solve : 

4^-11 2*-7 11_5*-14 3.r — 1 1 

W 15 6 + 90 18 9 “ ' 

(ii) 13 = 5jr-2y, 2x+3y = 5. 

(iii) Jb- 2 x+ *J\b-\-3x= JZQ -bx. 

What change must be made in the signs if an answer is 
*= 2 £? 

(iv) 3.r-2y = 10, #(2y + 3) = 6. 

• 

5. On what days of the present year were the “ days past” 
and the “days to come” of a calendar consecutive squares? 
(N.B. June 18th was one of the days, i.e. y reckoning from mid- 
night.) 

6. A man walks 6 miles ; on the return journey, he walks for 
224 minutes, and then is detained just as long as he has been 
walking ; he now finds that he must increase his rate of walking 
by 2 miles an hour in order to finish the journey in the time it 
previously took him. What is his ordinary rate of walking ? 

7. Find the sum of the consecutive integers of which the 
first is 14, and the last 40. 

The first 40 integers can be arranged in 4 groups, the sum of 
each group being a square number, thus: (1), (2, 3, 4), (5,... 13), 
(14,.«,40) ; prove this, and extend the property to a fifth group. 

11 


H. A. E. 
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8. Either. , prove 

(V3 - V2) 3 ~ (V6 4« v/2) 2 5 4- (Vt5 4- ^3) 2 - 1 4- 5 (^/3 - ^2) ; 

.. 2-f*\/3 \/3+ 1 . - 

or > lf * = 2^V3’ y = ^T ’ P <° Ve ^=* +1 - 

9. If a : h~b : c, prove that a 2 + c 2 is greater than S& 2 . 

10. A’h rate of travelling in any hour, after the first, is 
made up of a constant number of miles and of a number of 
miles which varies* inversely as the number of hours he has 
completed before that hour. Given, that in the sixth hour he 
travels 12 miles, and in the eleventh hour 8 miles, find how 
many miles he travels in the twenty-first hour. 


xLvn. 

College of Preceptors. 

Professional Preliminary Examination. September , 1887. 

(Second Class.) 

1. Add together a 6 , (a - />)*, and 2a 3 (a- b)\ and divide your 
result by a* - ab -f b 2 . 

2. Prove, algebraically, that the sum of the squares of any 
four consecutive odd (or even) integers diminished by 20 is a 
square integer. (Take the numbers to be a? — 3, #- 1, # 4 - 1 , and 
2 * 4 - 3 .) 


3. Express, in factors, 

{( 2 # - 1 )« 4 - ( 3 * - 2 ) 2 } 2 _ {( 5 # - 3 )(^ 7 - 1 )} 2 , 

4. Prove (a 2 4- b 2 ) ( c 2 4- d 2 ) = (ac 4- bd) 2 4- (ad - be) 2 . 

In what other form may the right-hand member be written/ 


5. Find the quotient of # 3 4-y s by x+y ; hence, find factors 
of x 3 4- 8. 


Simplify 


(# 3 4- 8) {# (# — 2) - 4} 
{#(#-2)4-4} {#(#2 -8) -8} * 


6. Find the G. C. M. of 

2# 4 -7# s 4-8# 2 -10#+3 and 3#*- 10# 3 4- 8#® -7# 4- 2. 
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7 . Solve ; 


<i) 


6# — 4 

T” 


3#-i 

2 


7a;-5 5#«-3 

6 4 ‘ 


(ii) 


5#-2y 

17 


2.r+3,y * 3*-4y 3x+4y 

3 ' r ' s ' ’13 5 ‘ 


8. -4 and 7? have each a number of marbles, which C guesses 
to be 20 ; but it is found that J’s number is as much in excess 
of this as B’a is in defect. Find how many marbles each has, if 
three times J’s number equals five times & s number. 

• 

9. At what time between 2 and 3 o’clock is the minute hand 
as far from the hour hand as the latter is from 12? 


xLvm 


College of Preceptors. 

Diploma Examination. Christmas , 1887. 

(Licentiateship . ) 

1. Find what must be added to 8a? 2 + 7# in order that the 
sum may be a perfect square. 

Hence, give an explanation, adapted to a beginner, of the 
method of effecting the solution of aafected quadratic equations, 
illustrating by solving the equation 8.r 2 -f-7# = 46. 

2. Find the L.C.M. of 8.tf 2 + 7#-4£ and 8x 2 — Z9x+46. 

Express 8# 2 + 7# -46 in terms of its elementary factors and 
hence solve the equation 8x 2 + *7x = 46. 

3. Shew the identity in value of 

(x +yY{x* -y 2 ) + (y + *) 2 (y 2 - z 2 ) + (z + #) 2 (s 2 - X s ) 
and 2 (x-y)(y - z)(x-z)(x+y+z). 

4 . Solve the following equations : 

(i) 2* - 3,y + 4 + __^__ ={Zy _ 2a . + 4 )(3^+ 2y -4)«0. 

(ii) a=yz+ y ~ , b=zx+ z -~ , c=xy+Z±2 . 

*•(«!) 11**- 171=200*. 


11—2 
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r \ #+ 1 a + 4 

(1V ' (a + 2)# -(a +3) (a + 5) a; -(a + 6) 

6+1 6+4 

(6+2) x — (6 + 3) (6 + 5) x — (6 + 6) 

5 . Give a first lesson on fractional indices, and shew clearly 

i % it 

that a*. a z — a? * 

6. Find the conditions that a^ 3 + 6.r 2 + 32^ + 15 may be 
divisible by 2# - 3 and 3# + 1 for all values of x. 

7 . On a certain line of railway are 23 stations. Determine 
how many tickets are necessary to travel from any one station 
to any other. 

8. Establish the formula for finding the sum of an Arithmetic 
series of n terms, the first of which is A and the last B. 

Sum the series 30, 31, 32, &c., to 57 terms. 

Find 57 consecutive numbers whose sum shall be half of the 
preceding. 

9. In going from one place to another, a person performed 
equal portions of the journey on foot, by coach, and by rail, the 
rates of travelling being 4£, 12, and 30 mi las an hour respec- 
tively. In returning, the rates of travelling were 3f, 10, and 
18 miles an hour respectively ; and he accordingly took 2 hours 
longer. Determine the distance between the two places. 


XLIX. 

College of Preceptors 

Diploma Examination . Christmas, 1887. 

{Associateship.) 

1. State the Rule of Signs in the multiplication of alge- 
braical expressions. 

How would you explain to a class that a(b - c) — ab-ac, if 6 
be smaller than cl 

Multiply a 8 - 6 {a 2 - b(a - 6)} by a + 6. 

2. Find the algebraical expression which, when divided by 
l + 2#+&r*+4# 8 , will give a quotient 1 - 2#+&r 2 - 4x* and re- 
mainder bx* - e# 6 . 
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3. Express 

\! 2x*+xy - 6y 2 . V 3.r 2 + 5 xy - 2y 2 f sjfa? -\\xy+3y 2 

in its simplest form, and find its numerical value when x—3 
and y = - 1. • 

4 . Define a fraction and from your definition shew that, if 
the numerator and denominator of a fraction be multiplied by 
any integer, its value will remain unaltered. 


5 . Reduce to its simplest form 

( P g 2 ) +y) 2 + 2 (px - qy) (qx -py) 

{p 2 -q 2 ){x 2 +y*j 

6. Solve the following equations : 


(i) §(*+4)-§(.*-5)-^- 


(ii) 

(iii) 


1 4 _ _ _7 10 

2t— 3 5.r - 6 ~ 8x - 9 lLr— 12’ 

a- -+4=3, - 2 + 2 +4 =11 

xr xy y l x L xy y 2 


7 . Extract the Square Root of 

4^4 + 4. 9^4 4-16^4- 10.r 2 4- 1 2# 4- 9. 

Give the reason for any change in the modo of procedure adopted 
in determining approximately the Square Root of 

xP + 4x 6 + 9-r 4 + 4- 1 Ox 2 4- 1 Zx 4 - 9, 

when x is less than 1 . 


8. A person performed a journey of 456^ miles, travelling 
part of the way by rail at the rate of 30 miles an hour, part by 
coach at the rate of 1 0 miles an hour, and the remainder on foot 
at the rate of miles an hour. The times occupied by rail, by 
coach, and on foot, were equal. How many hours did the journey 
take? 

9 . A certain clock indicates the right time at noon on 
Monday. The hands are together at 6 minutes past 1 o’clock. 
When will the clock be an hour slow ? 
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7a 2 - aa + 3a 2 . 

(1) (5a + l)(a-3). (2) (a + l + a) (a+1 - a). 

(1) 1 dab 2 . (2) 2a (1 - a). 8. 50 shillings, 20 half-crowns. 


XXVI. Pages 17, 18. 

a 2 

- 28. 2. 8a - 35. 3. ^ 

(1) (7x-l) (a -2). (2) (2a + a + 3) (2a + a - 3). 


(1) 17. (2) x=1,y=>9. 6. J- 3 . 

7. 2a- 1. 

£2. 13*. id. and £2. 


XX VH. Pages 18, 19. 


3a 2 1 

3a 2 

2a 2 - 6a 4 . 2. ^ - a - - . 

3. . 

a 4 

(1) (a - 18) (a + 4). (2) (8a + l)(a-7). 

5. 2a 2 -7a -3. 

(1)4. (2) x=S, y = - 2. 7. 

8. ». 

0 

XXVm. Page 19. 



-a 2 * a -2. 2 . 4J. 3. a 2 + 5aa- 11a 2 . 

o 

(1) {6x+2y)[x-3y). \2) (* + 3a) (* - 1). 5. 2* -8. 
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6. (1) 1. (2) 7. 12x 8 (x-l)(x + l)(x + 2)(x-3). 

2 

8. Waggon lj tons, Cart - tons. 

6 

» 

XXIX. Page 20. 


i. 


47 
45 * 




8. 4a 2 - 26 2 — 1. 


4. 


6. 


7. 


a 

a + 46 * 


(1) x=2,y = 3. 
10s 3 - 3a: - 12 
4x 2 - x - 5 


(2) x—y — z — Z). 
H.C.F. 8 ^ + 2 *- 4 . 8. 


(2* -3) (3x + 4) (5s -2). 


63. 


1. 

3. 


4. 


7. 


1. 

4. 

6. 


1 . 

4. 

6. 

8 . 

1. 

3. 

6 . 


XXX. Pages 20, 21. 


a 2 6* - abed + c 2 (P. 

(1) (7 -5s) (5 - 7s). 

5. 


2. x (a - 6). 

(2) (x + 2 + 2a-y)(x + 2-2a+y). 


5 . 


243.r 15 7 a 8 
3125a 10 ’ 8s 2 * 


6. x (x - 3). 


a (x- 


(2) y . 8. x = 7,y=8, z = 9. 

XXXI. Pages 21, 22. 


-60. 2. 

a 7 + 2a6*. 5. 

3x s -2x 2 - Ax- 5. 7. 


4a* + 4a + 5. 3. (1)25. (2)* = 8,^ 15, *=9. 
(1 - x) (1 + 3x) (1 - 3x) 2 . 
x-t/ 2x(t/ + *)-9/t 

4? * ‘ 3a 

4 


-13. 

(i) 


XXXII. Page 22. 

2. x?-x + l. 3. H.C.F. 7a%. L.C.M. MOa’tey. 


3 


(x - 1) (j - 2) ’ 


( 2 ) 


2*4-3 

4x-7' 


5. x'- + x + l. 


(a + 2x+y + 3) (a+ 2x-y - 3). 
5, 7, 9. 


7. (1)13. (2)« = i,y = 2. 


XXXIH. Page 23. 

y*-3-x. 2. (1) 4. (2) x = 14, y=7. 

(1) (2) 2 (a + 6). 4 . 3x-7. B. (1) J. (2) 0. 

(1) (7*4-6) (3x- 5). (2) (2* + V) (I* 5 - 18xjr» + 81y a ). 

24a*6*. 8. 36. 
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ANSWERS. 


XXXZVt Pages 23, 24, 

I. -49. , 3. (1) 15. (2) *=89, 3/ = 28. 

j. 3a 4 -i2a»+i5a s -6a+i. *. 

B. L. C. M. x* (2* + 3) (2* - 8) 3 . li. C.F. *(2*-3). 

«. (1) 1. (2) 0. 7. 1. 8. 43iV and 54/ r ' past nine. 


XXXV. Pages 24, 25. 


1. 

100a. 

2. 

- 48. 

3. 

(1) x=4,y = 5, z = 6. 

4. 

3 z-c. 

5. 

1. 

6. 

2x 2 -5x + l. ' 

7. 

a 3 

8. 

100a 



a 2 -6 s * 

^lOO + s’ 




XXXVI. Pages 25, 26. 

1. (1)24. (2) *=4, y = 3. 2. 5 j. 3. (* - 3) (2* - 1). 4. j— 

5. (2x*-4x + 3)(x 3 + 3x-l), (2;e a -4x + 3) (x 2 + x-2). 6. a . 

7. -. 8. £18000. 

a 


1. 


1 

2 


6 . 


XXXVII. Page 26. 

2. (1) 2x 2 (s-3). (2) 3xfx + 3)(*-3). 


(3) *(x-3)(s 2 + 3x + 9). H.C.F. x(x-3). 

3. (1) 120 a 3 b 3 zpy 4 . (2) ax 2 (x- 2a) (x ~ a). 

5. (1)5. (2) c. 6. ^ 7. a. 


4. 


8 . 


5 

(x-2) (x-3)' 
a 8 - 46* 
a + 36 


XXXVIII. Page 27. 


1. 


5 . 


| a- 25. 2. 

6 + 32* 

4 (1 - 4.x 2 ) * 6 * 


, 3 5 

a 2 + i a + i . 

(1) 3.J. (2) 5a. 


5 a (3a + x) 

3 ‘ 2 * * 2x 2 (a + 2x) * 

(2a + 3) (4a + 5) x 3 

7 * (3a + 4) (5a + 6)* 2* 


XXXIX. Pages 27, 28. 

1. (l) (2) *=1, jr=5. 

2. (1) 3ax 5 (2a - 35) 2 . (2) 8oV(2*-3a)(4* J + 0a*+9o s ). 
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3. 

4x 

r^- 

4. 

2y-l. 5. 

6. 

a*. 

7. 

&-xy+y* „ 

*•_„> • 8 ‘ 


x (x 2 + 2x - 1) 
x 1 - 2x -fe2 * 


H.C.F. 2x 2 -8x + 4. 


8. Father 42, Boy 7, Sister 2. 


XL. 


, 1 R 4 4 77 t 43 2 11 _ 

x . i «»- 5 ** + 5i **- i5 ^- T » + ». 


Pages 28, 29. 

2. 4. 


6 (a - c ) 
a+ 6 

4. H.C.F.2aV(2a-3x). L.C.M. 24a 4 x 4 (2a-3x)(3a + 2x) (5a-x). 

3 

. _ f v i i / r«i-iii'r i l it -L v i k — 

5 

6 + c 
~2~ 


5. (1) 

7. (1) 


Qj.2 fly 7, 

(2) (*+l)(x-l)(x + 2). 6. j—. 


(2) x~c ) y — b. 

XU. 


8 - £ i( 1+ m)- 


Pages 30, 31. 

128x 21 y 7 3a6 6 

2187 a 14 * 2x* * 

(1) a 7 x® (3a 2 - 2x 8 ) (9a 4 + 6a 2 x 3 + 4x 6 ). 

(2) (3a + 56 + 8) (3a -56 -8). 


(i) §. «*=J. ,-{ 


4. 6x 2 + 2x - 5. 

»• (1) l° r t’ (2) 


5 . 0 . 


6. 1. 


2ax 
1 + x 2 


8 


XLII. Page 31. 


1. 

i- 

6x. 

2. 

a 3 + 3a 2 x + 9ax 2 + ‘/7x 3 . 

Kem. 81x 4 . 

3. 

(i) 

7 a 2 x. 

(2) 

2a (2a + 7). 



4. 

(i) 

7. (2) 

x = 

II 

1 

2 = 3. 


6. 


8a 7 


X 

7 

x (1 - 5x 2 ) 


a* - 

- 256x 8 ‘ 

Q« 

1+x-x 2 

• « * 

1 + 3x ’ 

8. 

(1) 

6, -3. 

(2) 








xun. 

Page 32. 


1. 

102 




2. x 2 + 2x 4 

-3. 


H 47 . 20 , 107 , 

r° - x 4 H x 8 H x* 

4 ~3 3 


3. (1) x«- 

27 

(2) a 8 - 9a*x + 8ax 8 
8 


■ 4x + 


9 * 


x 3 . 


4. (x + 2) (x - 2) (x s + 5). 5. -5. 
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ANSWERS, 


e. 

8. 

1. 

3. 

4 . 

7 . 

1. 

2 . 

4 . 

7 . 

1. 

3 . 

4 . 

6. 

8 . 

1. 

3. 

4 . 

6. 


w irril' « l 


7. (1) £=a, y = b t (2) 6± */3, 


Horse £75, Carriage £60, Harness £9. 

XLIV. Page 33. 


m 20 /ov 1 1 
W 27- (2) ■“-U*» sb 6- 


2. 4x s -4x+l. 


(X) 16a 4 6 5 (2a + 3b) (2a - 36). (2) (x-8)(x a + 7). 
24aV(2a-6) a . »• | gg- . 

(1) 5,1. (2) as=l, y = l. 8 . 75 shillings. 

XLY. Pages 33, 34. 

1 - x - 3#* - x* + 5x 4 . Rem. 7x 5 - 10£ fl . 

- 16x* - 27x a + 18x + 28. 3. (1) . (! 


1 + l3 -^ «• xW 5* 

(3a + 2) (2a - 1) (a - 3). 8. (1) 2a. (2) -9,-12. 

XL VI. Pages 34, 35. 


(1) 2. (2) x=l, y = 5. 2. - + 8-^. 

(1) 4x*(x+8) (x-7). (2) (5x - 4 + 3y ) (5x - 4 — 8^). 


x 2 + 3x+ 1 


H. C. F. lx 2 - 5x~3, 


x (42T 2 + 13x + 6) 

JS- 7 - < x > 1 - G - < 2 

£900 at 3 p. c. and £800 at 3J p. c. 


3a - 25 * 


7. (1) 1,6. (2) £ = 11, -2;y = 2, -11. 


XLVTL Pages 35, 36. 


a - 5a* - 20 + 24a“ 8 . 2. 86c. 

(1) (3x- 4)(2£+5). (2) (£-36 + 2) (x-86 -2). 

JSS- “• w {• ( 2 > 6 - - 8 - 
. _ 1-0 - 


8. £4. 
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XLVTH Pages 36, 37 
1. 27 - 9a + 9a; - 8a 2 -f 8a; 2 - a 8 + x 3 . * 

9 
4* 


2 (a; - 3) 
a; - 2 * 

1 

IS* 


i. 25 . 

12 

1 3 

3 - t~5 + S' 

246* 


3- (i), 7. (2) *4,y=4,*=i. 


16 ,y ~18 
7 115 

5. 2af -7z + llaf- 7af 2 - Safi 


7. 


3a; + 4 


3. 3, - = . 


' a (a* -!»»)(«»- 46*) ’ 

7- (1) 6, g . (2) l;yJ s , ? 


1 - 2 *' 

XLIX. Pages 37, 38. 

2 . (1) x (ox + 8) (4x - 7). (2) (a‘+ 7) (o> - 5), 

*• H.C.F. x (* + l)(i + 2). 

1- 3a; 

6 * ~T-~x * 


8. 15 and 5. 


2 . a?-2r 8 + 3a*-4. 
3a - 46 


4 . 


6a + 5 * 
1 


L. Pages 38, 39. 

1. (1) 2. (2) a; = 3, ?/ = - 2, z — 5. 

s. 

a-f 5 

l l 

5 . & + 2afi+l. w . - 

1 - a 4 

7 . l + 2a. 8 (1) 3,7. (2) a; = 4, - 1 ; y = l, -4. 

LI. Pages 39, 40. 

1. 36ar* (2x + 3) 2 (2x - 3)-. 2. (3a - x) (3a + 2x). 

* 3 . ^ 

y(x-iy)‘ ' x' 

5 . (1) 2,-6. (2) *=2,?;y=3,|. 6. 3 -^. 


3. 


7. 


a* - 6 
4a*-9 * 


*■-1. 


8. 8 pence and 9 pence. 


LIC. Pages 40, 41. 
aP + y^+z* 
xyz 


2 . 


i 



answers. 


(1) "• w j5b-, 

2 

(X) *=2o,p=i>. (2) 4, -g- 
25 minutes. 

T f TTT Pages 41, 42. 
, , . a s + + c‘ J 


7. ^5- 2 = -23607 


*» + l + *-». 2. (1) — a y c (4 (x-l)(x-2) 

1 2x - 1 2x + l 2 

4 ' x + 2 ' * + 2 ’ x + 2‘ 

(1) x = a(2a + 5), y = b(a + 2b). (2) 1,5. 

2a’ - 2 (a 1 - (i 4 )^ ; 2x- + 2 T. 2*. 

£800 at 3 p. o., £3200 at 3^ p. c., £1000 at 4 p. o. 

LIV. Page 42. 

«-?*«• ■- ?• 


3a 2 - 5a - 2. 


4. ( 1 ) !L. ( 2 ) afcc. 


(1) 0. (2) 25 n /3. 

2 — a 1 

^ iTlia* ^ i 5 -1 


6 . 1 , 2 . 
8. £40. 


LV. Page 43. 

1 68a 5 Jj* (a - x) 3 . 

(X) (2) (2x + 8) (3x + 2) (3x - 2). 


x (x - a). 

(1) (2) 4 -:J- 


^ x + s/x*-± 

4 . 2 • 

6. J3 + V 2 - 

8. 50 lbs. at 2*. , 30 lbs. at 3«. 


LVI. Pages 43, 44. 


2. a - b. 



1 1 
2aW. 


ANSWERS. 


»J7 +»Jo\ ^/ 3 . 

6. > x=a - b, y=a®-5 a . 

8. Is. and Si, 9d. 


177 


8. (1) a*-*. (2) 

6. x-2y. 


7. 


2/ = 


2g 

l4* 9 ‘ 




X. 


4. 


7. 


y (2 -c - y) 
2 x(x-y)‘ 
z* + 2x+4 
x(x*+l) 


LVH. Pages 44, 45. 

2. 2a 2 - 3a -1 4 4 lx ~ 4 , 3. 2. 

8. (1) 3. (2) V10- «• 2,i. 

8. 600 miles. 


( 1 ) 


&B 

4 


% 

4 * 


(2) 


LVUI. Pages 45, 46. 
x * 4 24a* 4 12 


4(z 2 -4) * 

X s - 4a;* - 2a; 4 14 4 5a; -1 - 6ar 2 4 x~ s . 

a « ,o o , K . M 

2 (r 1 + 2o) ' *• V 3-2^6, ? . 

x — 4, -6; y — 2, 12. 


2 . 1 , 6 . 

6. 1 - a;. 

8. 2940. 




LIX. Pages 46. 

,47. 

1. 

X 

2. 11. 

3. 

B.r 2 

3 - a;* 

l-3x* 

0. 

(1) -4 s/6. 

(2) 54 2^3. 

6. 

a - 15 


2 (3a - 2) * 

7. 

_ 6 

*=7, - ? ;r 

r 5 
= 6, 

8v 

126 shillings. 


LX. Page 47. 


4. 2a*. 


4 ( 1 ) 
0 . ( 1 ) 


9 (a 3 4 3) 
a(a*+27)‘ 

§>• « “* 

(Sob 4 2) (3x - 2) (2* 4 3) ( 2x - 3). 


i l 

8. pyV 8 + **W 2 - 7. x=db2, y = 

«8. Six Companies. 


( 2 ) 

*1; 


3. 


1 

5 * 


(14x - 9y) (8x 4 loy ) • 
x= 45, y= s A 3. 


H. A. E. 


12 
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ANSWERS. 


1. 

3. 

5. 

1. 

3 . 

8. 

1. 

2 . 

3 . 

4 . 

6 . 

1. 

3 . 

4 . 

5. 

7 . 

1. 

2 . 


LXI. Page 48. 


Sir. 2. 6+c + 2. 

(1) z=7, y — 10. (2) 2, 4, 

(x - 1) (x 2 + 1) ' / , ,1 

V+X’-T 2 * 6 * 


4 . £70. 


8. 714. 


LXn. Page 49. 

(1) (2x + 3y)(x 2 + l). (2) (13x-ll)(3x + 2). 2. A 21, i>* 15. 

0. 4 . (1) j. (2) " 8. 6^/2. 

Com.Difl. = fc -“. Sum= ( " + - 2 H"_t^. 
n + 1 2 

LXIII. Page 50. 

(1) x 2 -4 + ~. (2) ab . 

(1) « + (2) *=±3,y = ±3. 

(1) (a+5-3c) (a-& + 3c). (2) y {x + y) (2.r 2 - zy + y*). 

?/ 2 

x 2 -2ax + a 2 . 5. 


(1) 37(3 + 34^/2). (2) 364^6 + ^2). 

LXIV. Page 51. 
<*> < 2 > 1 ^ /2 - 


8. Ninepence. 


2. 42 and 24. 


(1) 64, 


3± s /5 27 ±^/- 747. 


(1) (3x - 2) (2® + 3). (2) {(<t-l)a + a} {(a + l)x+ (1-a)}. 


m 4 - -lire + 2r-. 

1 1 1. 17 

2 ’ 3 ’ 4 ’ 01 “ ’ 4 


} 15 » 

6. 1 - rtx 2 - — a 2 x + 2a :, x 2 + 4a 4 x 2 . 

4 


2’ 4’ 6* 


LXV. Pages 51, 52. 

H. C. F. 3x - 13. L. C. M. (3x - 13) (13x - 3) (9.r + 1) (13x - 5). 

(1) 8,y. (2) x=±(p-q), ±7; y=±l, ±~--. 
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3. 


5x~ 1 




2x-l 

6. (1) 357. (2) 6$. 

LXVI. Pages 52, 53. 

1. 1 + 5* +15*’ + 45a?. 2. (1) 0. (2) 

3. (1) -3. (2) x= ±3, y = =fc2, *=±l. 4 . x* + 4ij. 

a 


250* 


3 - 1 

1. 1 - x* + x~. 

4 


6. 10 and 2. 

LXVH. Pages 53, 54. 


_ yi . n(Z 2 -fm 2 ) n{V 2 + m 2 ) 

2 - *=-Brwr-J'=— 2u" - ori -=°-i'= 0 - 


t 2 -m- 

(2) j* = 3 or ? ; y = 1 or ~ . 


4. 1. 


2 


(a - 5) (« - c) * 

6. (1) (a + 3ft - 2c) (a + 3ft — c). (2) (3a -2) (* + l) (oa; 2 - 7* - 10). 

7. 10. 


LXVin. Pages 54, 55. 

2 

1. (1) — . (2) 0. 2. a - 45. 


3*3 + 6 

6 . (1) -183-5. (2) 


1023(^/2 + 1) 
16 


7. First term 5]. Com. Diif. - . 

O 


3. # = 34, y=7. 

6. a v /17. 

8. 2J, 3£, 5Jyds. 


LXIX. Page 55. 

1. (1) 5 , -1. (2) x = 7 or 5; y = 5 or 7. 2. (6 + 4a) (176 - 8a). 

O 


8 . ( 1 ) -(« + «). ( 2 ) - 7 -. 

a 3 * 3 


a 2 + ft 2 4- c 2 + d 2 


ad 


5. £25 A. 
8. 5 or 16. 


6. (1) Jl-x. (2) 


29 + 4 y/42 


13 


12—2 
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ANSWERS. 


1. 

3. 

5. 

8. 


1. 

3. 

4. 

5. 


1. 

3. 

5. 


1. 

3. 

6. 

8. 


LXX. Page 56. 

2ab(ix + a + b). « 2. (1) 9^8. (2) ^6-1. 

(1) ±8. (2) -a, -b. 4. 3(x 4 +1) . 

a . 6. £1,000,000 ; of which £600,000 are Ordinary Stook. 

(<* + &)*. 

LXXI. Page 57. 

0. 2. iHiy \/2 + y J . 

(1) (x- 80) (a; + 75). (2) a (4a - 76)<4a + 7&* 1). 

(1) (2) x = ±10, y— ±2. 

(1) (2) 0. 6. 10 shillings. 8. 284 and 104. 

LXXn. Pages 57, 5S. 

i 

1 - x 2 . 2. 525 a 8 5c s xy (x + y ) 3 (x s + xy + y 2 ) (x 2 - xy + if). 

0. 4. (1) 2. (2) H.0.F . (x - 3) (® + 2). 

(1) 3 or 1. (2) x~5, y— ±4. 7. .4 £95, J? £97. 


LXXIIT. Pages 58, 59. 


a b c 

+ 1 r • 2. 

be ca ab 


i _i 

(1) x* + l +x 2 . 


( 2 ) 


*-l 
x + 1 * 


x‘-2x + 4. 4. (1) , 

’ a + b 

is/3 x-fy t x-y 

7 xy 9 x + y* 

Coffee 3a ; Cocoa 2a ; Tea b. 


. (2) x = 2 or - 3; y — 4 or - 8. 
7. (1) -84. (2) 7 (2 + ^/2). 


LXXIV. Pages 59, 60. 


1. (1) m? } . (2) J. 2. (1) a, - 

n* 

3. ate (a 4* 5 + c) (6 + c-a) (c + a- b) (a + b-c). 


4. (1) 

8. 4. 


1 

x+y 


( 2 ) 1 . 


1+a 3 

2a 


. ( 2 ) 20 . 


1111 
2 * 8' 4* 5* 


6. 18. 


7. 



ANSWERS. 


131 


1. 

2 . 

3. 

0. 

7 . 


1. 


2 . 


3 . 


6. 


1. 

3 . 

i 

4 . 


7 . 


LXXV. Pages 60, 61. 


(a+2)x*f*a-l. 

(1) (* s + 3s + 9)(s a --3a + 9). 

(1) 1. (2) V3-1. # 4* 

l 

? .1 T * n 

y 3 + 3yx . 


(2) (2s + l)(tf-fl)(*-l). 

(1) ±8, dfe^/98. (2) 3. 

10 or 15. 


Length 28 in., width 25 in. 8. (1) 7(^3 -2^2). (2) 10J. 


LXXVI. Pages 61, 62. 


** + (6c + ca + db - a 2 - b 2 - c 2 ) x -f (6 - c) (c ~ a) (a - b). 


(1) 

x = 5, y = 7, 2 = 2. 

(2) x~5, y = 3, 

II 

(1) 

— i- . (2) ~ 

* + y v 1 

-m + n 

run 

a* - 2ax + 4a; 2 . 


5 1 


3 

# = 

± 2^ ==± 2‘ 

7. 

2/ = 2x + - . 

X 


LXXVII. Pages 62, 63. 


8. V 2 * 



2. x. 


(3 a + 26) (3a — 26) (x - 3a) (# a -f 3 ax 4- 9a 2 ). 

(IV abc. (2) m*. 5. (1) i. (2) 

(1) 13}. (2) 57-6. 8. i^/17. 


a + 6 - 2c 

2 (a + 6) ‘ 


6. p 


LXXVHI. Page! 63, 64. 

1. 8J. 2. 1 - 2:c-2j; 3 -4ar J , 3. (3a+l)s + a. 

4 . 0. 5. (1) x = y = (2) x=±5,y=± 3. 

6 + 

(*+y)*‘ 


LXXIX. Pages 64, 65. 


x xy+x-y 
y 

m x{l + $ x +%x 2 +x*) 
3 * K ' l + 4x + Sx* + 2x* - 


3 3 8 111 

2. Sa^y***. 

(2) • B - (1) 69H - (2) 43 ' 2 - 


7. Sum 6; product ac. 


x 8 
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ANSWERS. 


LXXX. Page 65. 


1. (1)7. (2) £ = l,y= r l. 2. 2. 

5. y= ±5 . 6. 40. 

o • 

8. £ = ±4, y= ±2, r= sbl. 


3. (1) m. (2) 18915. 

7 111 ^ 
31' 19* 15’ 101* 


1. 


3 . 


5 . 


7 . 


LXXXL Pages 66, 67. 


a* - a s 5 + ab* - 5 s . 

2. 

8a a . 2 

— 4a - - . 

4 . 

2 3 

1 s 

a + tf + ct-ZaibSc; 

£* - 6 -f £~ a . 6. 

1331. 

8. 


(1) 6. (2) *=12, y = 6. 

* a -2* 4 . 


( 1 ) 


£* + £ - 7 


£ 2 - £ + 7 
1400000a 12 . 


(2) 


£ + 1 
£^"l‘ 


LXXXH. Page 67. 

X. (1) -1. (2) 2. 3i’+5*+ 17. 

3. (1) *=3, 3*/7; y = 4, 4«/7. (2)12. 4 . 24. 6. 1. 

6 - \/l~ 1 + *J b a + 1 - 7 - 8 - “• 




LXXXIH. Page 68. 


i. (i) 

1 + a + a 2 . 

(2) a 2 -8a + 11. 

2. £-2. 3. 

t 

4 . (1) 

-b- < 2 > 

x— ±6, y— ± 1. 

6. c£ 2 + bx + a = 

0. 

7. Man 1*., Woman 8 d., fthild id. 

8. 43200. 



1. 


4 . 


7 . 


8 . 


LXXXTV. Pages 68, 69. 

(1) 0. (2) b. 3. (1) 1. (2) * = 15, -13; y = 13, -15. 
6, 7. 6. 360, 120. 


-6435a 8 * 7 ; 6435a 7 ^c 8 ; the fifth and sixth terms = 


309375 
4096 * 


12 minutes. 


LXXXV. Pages 69, 70. 

1. 17. 2. (1) 1. (2) xi ,z. 3. 2* - (a - 1). 

4 . Sugar 3 \d.. Bacon lOd. per lb. 8. 1 + ^/5. 

6. Arithmetic means 194£ , 146£, 97£, 49£ ; geometric means 81, 
27,9,8. 8. l-£ 2 -2£ 4 - 6£«-2l£ 8 . 
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LXXXVI. Pages 70, 71. 


1. 8-./15; 2^30- ^2). 


S. (1) 


— ^ 3 . (2) 1=1. 


2 . (1 + a s ) (1 + 6 )*. 

4. 12. 7. 66528. 


. ,2 , 5 . , 40 . 2.5.8 (3r-l) „ 

*' 1 + 8 iE + 9 a: + 81* 3 ’ S' |r *’ 


2 (3a + 2) 


x + 2 


LXXXVII. Page 71. 

l r 
2 S 


2. l + sc-ix 2 +£ a 3 . 


4. (1) 


x + y 


I j t 3 • (2) !V3- 
(x'-y 1 ) (x* + y-) 


11 2 1 
3. x*y* — x*y*z. 


6. (1) -4. (2) 8 (2^2 + ^/O). 8. Fourth and fifth terms = 


224 


LXXXVin. Page 72. 


^3+ a-’ 5 6“ 


2 ' WjSi - (2) *=^ x /i.*3 N /- 1 ; J ,= ± 7 x /i,A2V-i. 

3. H. C. F. x (x + 2). L.C.M. 2x* (x + 2) (2x + l) (3x-7) (x-4). 

4. J. 4 miles an hour, B 5 miles, Course 14 miles. 


5. 123466 ; 444*44. 


6 3 3 
6> 8' 4’ 


3 3 

' 4 ; 50 * 


15 17 16 

’■ <» -if" 60 - < 2 > 11 


+ -S- 


5r> 


5a 4 


144 6184 31104 




1. 2 + 4 pja. 

5a 


L XXXIX. Pages 72, 73. 
16x a + 23x - 12 


2 . 


2 (x+2) (2x + l) * 


3. x«-x?+2x 2 «-x*. 


4. (!) — «r or "* 2a- ( 2 ) 

O 

«. 104. 


5. S6pr=5q 2 . 


7 - lljfj£= 2822400 - 
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ANSWERS. 


». (-l) r (r+l)af ; 


2.4. 6..,2r * 

1) (2n-l)„,(~ltt-l) 


XO. Pages 73, 74. 

*• >4 

2. <y + 2 x)(y- 2x) (2s + 1) (4s 2 - 2x + 1) (2s - 1) (4s* + 2s + 1). 
x* . . ? 


4 . s*y 4 . 


6. •*4472. 


. . 0 . 4s* 7s 4 2.1.4. 7...(8r 6) , 

& 1 - 2s- s* - — ~ ; - — 5 ac r ; First term. 


XCL Pages 74, 75. 

1. 16a* - 81x a . 2. 

2 8 

8. (1) *=49, y — 50. (2) 5, 2, 

4. ^/3, ^/2=4/4, n V5; 6. 7. 

,15 4 1 , 85 

7 ' 8’ 6* 3 8 - “ = 8 coefficient = ^. 

XCII, Pages 75, 76. 

1- 1. 2. 9* J + 16y a + 100z 3 +12xy-30xz+40yz. 

8. a?. 4 . i J - 2ac/aV. 8. 16. 

«. (1) 25|}. (2) 78. 7. (1) 10. (2) 16. (8) 18. 8. 100099. 

XOm. Pages 76, 77. 

1. 1-3*. 2. (2x-8y + l) (4x , + 9y , + l + 6xy-2x+8y). 

8. (1) 0. (2) (8) 2»+l. 

5. as*-fce + c=rO. 7. 56; 8. 8. 2-^2. 


XOIV. Page 77. 

1- (1) -1. (2) a!* + y 8 . a. 5 ^ min. past seven. 8. 1. 4. 13. 



ANSWERS. 


185 


B. 

8. 


1. 

3. 

6. 


1. 


3. 

B. 

7. 

1. 

3. 

4. 

6. 

7. 

1. 

3. 

4.1 


j(»-l)»(»+l) (n+2). 8. The *oale of 9. 7. 9. 

8r ° 

(*+1)8***; 1+^. 

0 

XCV. Page 78. 

3. H.C.F. x-a. L.C.M. 72oV(a + *)(a-*)*. 


m 2 * 3 - (n 3 + 2mp) x+p 2 ^ 0. 



10 
3 ’ 


4. 


6. 


The Sixth and Seventh Terms each = 


5103 

1024 


£4680, £4720. 

j^=j-=8960. 

I 7 L 4 


X0V1. Pages 78, 79. 


0. 


(l) 


a. (1) 
( 2 ) 
(4) 

d-\-b 
2~ * 


(x+y + z) (y + z - z) (z + x - y) (x + y-z). 
x(x-5f)(x-12y 2 ). (3) (x + 1) (x - l) 2 . 

(5a; + ?/) (5z -y)(x + By) (x - 3y). 


5 1 8 2 14 5 

8* - 3 a . 2 5 + 32 . 2 5 - 3 . 2 + 8 s . 2 s - 2» ; 23. 

511. 


6. 

8 . 


62*48. 

5AU1S 

AlA * * 


XCVH. Pages 79, 80. 

(1) 1, ~ (2) x—y — a . 2. ^Silver oz. ; Copper | oz. 

1081 432 5 4321 

(1) 2 8 ~ 2*. 3 2 + 2 2 . 3 - 2* . 3* + 2 s . 3 s - 3 2 . (2) 3® + 3 fi + 3»+3 5 + 1, 

2x+|. 5. 35 days. 

0 

It cannot lie between 1 and 8, but can have any other value. 

9. 8. 448, 112. 


XCVm. Pages 80, 81. 

Q 4 ? 

2x a . 2. | (3* + 33 + 1). 


( j5 +i>( a5 ~ i) (i ~ y) + (i +y)} 

1 and 9. 0. 4(a + 5) 2 . 7. 630. 8. 


5^ 

16* 


8 . 
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ANSWERS, 


XCIX. Page 81. 

l - < 1)4 \/l + 3 \/l- (2 > \/ a + l + 4 , -' =± r 

6. 4-87-1; B-,/ 2 - 7. J 20, -6, 15. 8. The fifth term. 




0. Page 82. 



1. 

6*. 

2. 2:3:5, 

3. 

3205-2505343. 

4 . 

(,«» 

2^ • 5 - * = *.? = *. *=*■ 

6. 

18, 23, 28 years. 

7. 

•( 

By 3y 2 5y s 45y 4 \ 

2 8 16 128 ) * 

8. * 

•1984. 



CL Pages 82, 83. 



1. 

0. 

2. (1) 7a s 6c (2a - 5c) (a + 3c). (2) (2a + 76 - 

3 c) (2a -75 + 3c). 

3 . 

7 a 
2x 

1 It 

- = - „ • *• 80x* (x* - 9). 5. (1) 

2 

3* 

(2) 3 2 -3 

6. 

81. 

7. 380. 8. - 1 

7 _ 

1. 


2jt 2 4a 3 

1. a - 2x . 


1. 


Oil. Pages 83, 84. 
2. x-1--. 

X 


(1) {3x + (a -f 2) y } { 2x - (a - 1) y } . 

(2) {{a + b)x+(a- b)y\ {(a-b) x+ (a + b) y). 

(!) *= & 2~’ y= ^“« < 2 ) ~ 3a ’ ~ 2a * 


6. £20. 7. 21x 2 -f 109x -f 84 = 0. 8. a = 3, 6 = 1. 


3 

4 . a. 


Om. Pages 84, 85. 

2. (1) (2) 3,66. 

6. 4 or -0. 


3. 7 - . 

3x 

7. 49, 121. 


10 ( 5a 2n 5 (n - 5) a 4n 5 (n - 5) (2n — 6) a 6n 
B * * P + ^ w 2x 4n + " 2.3x«* !' 


1 2xj/ 

** 27x*+y a * 


CIV. Page 85. 


2 . 2 , 


X 2 - 2 4- 1 
x-1 


8 . 8 . 
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e. 1°° + T . 210. s. l-te+£. 

J* + 4 \ ° . 2 



CV. 

IJage 86. 


1. a* + 1 + -jj . 

a 1 

2. (1) 1. 

a?-l* 

(2 > 

3. *236. 4. 

5. 40 minutes. 

6. 20. 


7. 105. 8. 


a + 2. 

91 
9 * 


1. 

2 . 

3. 


7. 


CVI. Pages 86, 87. 


(1) ax 3 - 26* - 3c. (2) Ja*-ib+ 2Jb. 
(1) *=rt+6, a-b\ y=-2b t 2b. (2) 




*=3, y ~ 6, 

6. 5 or -12. 


CTVII. Pages 87, 88. 

jj 

5 1. (1) o-6. (2) 1. 

3. H.C.F. a 2 + a-f 1. L.C.M, (a 2 + a-f-l)(5a 2 -5a-3)(a 3 -a 2 ~a-2). 

81 

4. (1) 1, — . (2) -1. 6. £528. 7. 1980. 8. 3/t + l. 

OVm. Pages 88, 81 ). 


1. 

x 2 - 3 " +* 3tt 

1 3 n 

-l 

+y*' 

■s* 1 . 2. 405. 3. 

- («■+<•)• 


1 

4a 

3a 

(2) x=4, 9 ; y=9, 4. 


4. 

(1) 1, ~5> 

3“’ 

"4 * 


5. 

(a - b) x - (a - 

2b). 


7. 2002. 8. 

1890o 4 . 


CIX. Page 89. 


l. 


3 . 


6 . 


2 . ( 1 ) 


3 S 

x 2 (x 2 + 12) 
3 


x 2 - 2 


( 2 ) 


81’ 


W (p + q)(p-q)(r+t)(r-s). (2) (2* +y){x - 2y)(2 - *)(4 + 2x +* 2 ). 
ttt, 6. 8(2+ n / 3), -2 (2 + ^/3), 6. 15 miles. 8. 1-99567. 
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OX. Page 90. 

I. (1) ryz. (2} *• 27. * 17 years. 

8. (1) 8a, - -g-> gi — -y (2) x=±8, ±2; y=±2, ±8. 

«. 6.6 J + 4.6 + 5; 9*+ 3 .9* + 8 . 9 + 1. 7. 5760. 8. L/6. 

A 



0X3. 

Page 91. 

1. 3. 

.. 

8. x = 8, y = 2. 

4a 

«. ± T . 

3. 51. 4. *=21, y=20. 

* 

7. *=5, 3 ; y = 8, 5. 

8. *=-, 

3 

1 11 

4’ V ~2’ 3 ' 



cxn. 

Page 92. 

1. 8. 

2. ~l(a + b). 

44 

3. * = T ,y = -ll. 

4. a. 

5. ±Jab. 

. Ill 

6. X =y=- + l + -. 

7. 4$, 10, 

-1. 

8. * = 3,-1; -6,?. 


CXm. Pages 92, 93. 


1. *7. 

5. x — 
7. 4. 



m 2 - w 3 w^-m 2 

r ; y~—, . 

mp ~ m q 9 vi p - mq 


3. x — 3, y — 2. 4. 5 + 3d, 7 -fl. 

6. * = ±2, ±1, z = ±3. 


8. * — — 3,2, — 2±^/2; y — 3,3, — lJ-^/2. 


CJXIV. Page 93. 


1. 

2. 

2. -|(a + »). 

3. 

be ca ab 

* = T’ ! ' = z b '*=T- 

4. 

8. 

8. 0,-8, 1,-4. 

6. 

11 

VS 

II 

*» 

II 

to 

^1 

7. 


=*=/v^3. 

8. 

*=0, 2/ = — 4 ; *= -2, y=2, 



oxv. 

Page 94. 

1. 

1. 

‘i- 

8. 

*= 2 > -|;y=2, -j. 
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7 „ 6 

«. *=2,^;»=6, 

a 


CXVI. Pages 94, 95. 


1. 

3. 

2. 

oh 

3. X; 

4. 

8 37 

8 ’ ¥’ 

5. 

2, ±1. 

1 

6- 4 

7. 

1. -6. 

-5*^ 

2 


8. x 


1 1 
= 2 ’ y_ 3' 
9 


8. x=8, 3 ; y = 2, 7. 


a + b’ a-b 

4. 3 s ". 


CXVII. Page 95. 

b , b , b 

— . 2. x=a + b, « + j‘» y = o, ~ 2 * 


3. S,~ 7 . 


8. x= ± V2. y= ± «A 2 = A \/ 6 - 

.21 .7 

8. *-o, g ; y— 1> j-* 


3. ±2. 


- T- 


OXVIII. Page 96. 

, ‘ » „_5 4 * r „_ r+ P P + g 

*• X ' 3 ' 2a ’ y_ 26 ’ 2c 

3 . i = 9, -4; y = i, —9. 4. 1, — 9,— 4±2 ^/- 6- 

»• 3, \ , - ± ’/ — • 6. *=±2^/3, ±3; y==fc3, ±2^3. 

o & 

, . , . 7 - 5± V 148 

7. 4, “ X« ®* M n I n • 


OXIX. Page 96. 

2. U. 3. x= -5, y=7, 2=3. 

1 64 „ , 1 8± ^/249 

*’ 7’ 273* ®‘ X ’ 2* 4 


, . 18 1 64 1 3 ±n /249 

4. 9, - 5 . 8. 27g . 2 * 4 

*•7. <r=8, 2, 6, 1 ; y=2, 3, 1, 5. 8. *= ±2, y= ±4, *= ±6. 
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ANSWERS* 


CXX. Page 97. 


_5 3 _ 3 5 

4 * *”"2* 2’ y “2* 2* 


8. % 3i>. ^1- 

»■ »• 4- 


6. *=2,^; y = 5; *=-2, y=-5. 7. 1,0. 

8. £==fcS, y=A:4, 2= ±6. 


EXAMINATION PAPERS. 


I. Pag eh 98, 99. 


1. (1) 1. (2) a be. 


2. a- \ tj ax — 2x. 
& 


4 . (1) x™(x* +x~ m ). (2) Vm\ 


5. 2*/3 + 3^5. 


6. *8105. 


II. Page 99. 


5. -±±-i + ~ r 
x Jy 


2. 5, 10, 15. 


3. 2y z - 2y* -p 1 ; 4y ih - Gx -3a -p bx ia - 9y~ 

„ 2^3 + 3^24- >/30 0 .r<* 

7 . 12 ' 8 ‘ y» 

HI. Page 100. 


7. 2org. 


IV. Pages 100, 101. 
a. (1) 22 (x + 10%). (2) i>. 

81 81 Hi 

4 . Arithmetic 21, 41, 61 ; geometric 3, 9, 27 } harmonic 7 rr» 7 T»sr - 

ol 41 21 

«. (1) 1705. (2) 91*. 8. 
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1. 

6 . 

8. 

1 . 

4. 

6. 

7. 

1. 

6. 

1 . 

5 

1. 

3. 

5 . 

6 . 

7. 

1 . 

4. 

5 . 

7. 


V. Pages 101, 102. 

3. 2; 13, 15, 17, 19. 5. 4 or 13. 


( 1 ) «}. ( 2 ) 


1 - r n nr" 


W -2. v-/ ( r _ r)3 izr T ; 

2(2"-l) + n(n+l). 


4 * 4’ 12’ 


VI. Pages 102, 103. 


64x« - 96x» + 60x 4 - 20x' + ^ _ ?? + JL . 

4 8 64 

The greatest term is the 3rd ; the first negative term is the 9th. 
4*9984. 8. 3003. 

VII. Pages 103, 104. 

75600. 2. 13. 3. 90. 4. 2 n . 

, Li a. 

VIII. Pages 104, 105. 

2940. 2. 127. 3. 705600. 4. 243. 

2 (x 9 + 12x 4 - 12x s ). 7. The 4th term. 8. 2n 2 + 2n + l. 

IX. Pages 105, 106. 

7. 2. (1) (x + 6) (x - 14). (2) 3x (x + 6). 

(3) a 2 (6 - c) + ft 2 (c - a) + c 2 (a - ft) = - (ft - c) (c - a) (a - ft). 

(1) 3x-l. (2) 4. (1) (x t l)(x+2). (2) 2. 

m /o\ 2a + b 2a -b 

(1) 4$. (2) x = — ,y = -2 

Four times the middle number. 

(1)4.1*. (2) x=±4, y=±l, ±5^/1. 9. 2. 

X. Pages 106, 107. 

-30. 2. (1) x*-7xy + y*. (2) a 2 + 35=. 3. (x-1) 2 . 

2a 2 6 


(a - ft) (a - 26) (o - 35) ' 


(2) (ft -<•)(<;- a) (a - 6). 


(1) -t - 6 . (2) x=2, y= - 1. 


6. One mile. 


(1) ac . (2) c 3 . 


8. (1) 1. (2) x = a, -a;y = 5, 35. 
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XI. Pages 108, 109. 

1. 1}. 2. (1) afi + W + (2) * 4 -* 8 + « a +*-2. 

8. B2Sa*6* (*-*)» (*+«)’(* + 2a). 4. (1) (2) 

5. (1) (2) a:= 5 ,y=lj. 6. 49 and 81 square yards. 

0 — CL Z 


7. 


6 4 ~ 4a5 2 c 4- 2a 2 c* 


8 ‘ 


XII. Pages 109, 110. 

2 . ytz + yzt + zPx + zxV + x^y + xy' + Zxyz. 

3. H. C.F. *-11. L.C.M. 252 xhf(a«-y«). 

4. (1) 2. (2) x. 5. (1) x=12. (2) *=6, y = 12. 

2 b 

6. 480 at 16 a shilling ; 90 at 18. 7. (1) 1, . 

10 8 

(2) 2,-4, -l±2,/2. (3) *=±5, ±-j ■ y=±3, =fc-. 

8 . 5,2. 9. 4. 10. (1) 0. (2) (3) 6,%. 



1 . 21 . 

4- (1) 


XIII. Pages 111, 112. 

a. 3ar* - 2x a - 6x - 3. 3. H.C.F. {x - 1) 5 . L.C.M. 105a 4 x«. 

a-x . . g 4 -2xV4-y 4 + 2jy 2 

a(a-f 2x) ' ' xy{x 2 -y 2 ) 

3 


(3) 2. 


5. (1) j. (2) x=3, y = 12, 6. ^ £600, £ £400. 


7. (1) 5, -6. (2) 

8. 36 and 45 yards. 

10 . 5, 10, 15, 


9. (1) 81*. (2) 5tf. (3) 5f. 
13. 8, 6, 12, 24. 


XIV. Pages 112, 113. 

1. x + 1. a. (1) x 1 - 14s 4 + 49x 8 - 36. (2) -86. 

3. H.C.F. x 1 - 7x + 9. L. C. M. 84aV (a + x) (a - x). 

4. (1) ~- v (2)1. (3)1. 5. (1)5. (2) *=4, J/ = 16. 

6* 8 sovereigns, 16 half-crowns. 



ANSWERS. 


T. (1) 6*^601. (2) (8) *=4, 8; y=8, 4. 

8. Claret 21». Sherry 25». 9. (1) 112. (2) 16 . (3) 16. 


10. 49, 1. 


12. 12, 18, 30. 


XV. Pages 114, 115. 

i- a) w 2 - Jx+1 - 

3. G. C. M. 3d 5 + 2 ah -b\ L. C. M. (a 2 - b 2 ) 4 (6 + c) (* 2 - u 2 ) 2 . 

3 1 _i _? 

4. ar 2 + 3;r 2 -2:r 4 + 2 . 5. (1) 05 = 12, t/= 3. (2) 2,6. (3) o. 

rn 2 ,y>3 7j4 

6. 12. 7. -414; 6 + 7^2. 8. — . 


*i»(l + 2*/2) + » 


7 13 1 


■(“*)■ 


10. a 3 fc 6 ; x 3 + 2x 3 + 3. 

12. (1) * = 2, y = 3, z = 4. (2) *=1, 1/ = — 1. 

XVI. Pages 115, 116, 117. 

1. 35. 

2. G. C. M. sc 2 + 2x + 3. L. C. M. 450ab (a + b) (a 6 - b 6 ) (a 2 + fc 2 ). 


3. ac 2 + 2 — . 


5. Six days. 


*• w i«-mx- y y < 2 > a <* + '>- .< 3 > a 

6. (1)1, (2) z = 2, y = 6. 


7. (1) ac==fc3, y= ±4, z= s=5. (2) 4 A »,/ 84 A 18^/2. 

(3)*=4,1; y»l,4. 8. -000064 ; 156$. 

8 . -p\ -pjp*-iq. 11. g)fi . ' 


XVII. Pages 117, 118. 

1. 8; -1. 2. x B + 2x* + x s -4x 1t - 11a; -10;c=12. 

3. (x - 4)(3# - 2)(3o; 2 4* 2# + 1). .4. 6 2 = 4ac ; 3a 3 - 2x? + $x + 2. 

5. (1) * + y . (2) 1. «. (1)144. (2)0,8. (3) * = 111, y = 11'. 

x — y 


7. 2s. 6<2. 


8. 300 lbs. 


*. (1)3, -5. (2) x = 3, 5; t/ = 4, ! 


H. A. E. 


13 



9 years. 
£125. £95. 


ANSWERS. 

U. (1) 781. (2) 781 ; 2 or 80. 


XVTII. Parses 119, 120. 

(1) S(a+b + c). (2) 33. 

(1) x* - Sax 4 + lOaPx 3 - 1 3a*x* + 13 a 4 x - 6a 5 . 

8x*-4x a y + 5xy* + 2y ! >. 3. (1) ^ -. (2) — y . 

(ar-1) (x + 2)(* + 6) w x-y 

x-1. 6. (1) 6. (2) * = 12, y = 16. (3) 5. 


4, 10, 2, 12. 


8. (1) 5,-5. (2) * a — c, c -b. 


(3) *=±1, =<4; y=±3, 


= 12 . 


^4, 5 minutes ; B, 5 minutes 20 seconds. 
A 18 days ; B, 48 days ; C, 14£ days. 


10 . 2 . 


A, 


14 
27 ; 


B, 


10 


27’ 


C, ~ of the amount paid. 


XIX. Pages 120, 121, 122. 

0; 20x — 4y. 2. x 6 + 3x*y — 3x*y 2 - llx s y 8 + 6x 2 y 4 + 12xy s — 8y e <. 

x 6 + x 5 y - x*y 2 + xy 5 + y 6 . 4. 4x 2 +16x+ll. 

x 7 (x® + 1) (x* - x 5 + x 4 - x 3 + x 2 - x + 1), or — — — + — . 

x + 1 

(1)3. (2) * = 12, y=.<i. (3)3, * . 


4320. 


8. 784. 


( 1 ) « + &, 

6 or 9. 
59136a«x«. 


* ‘Vs- 

11. *P 4 x (1 + 2 + 3...+9) X 11111 = 839991600. 


(2) *= J=4, ±2^/ — ; y 


( 1 ) 


3=fe./33 


6 


XX. Pages 122, 123. 

(2) 0,-1.^)+^). (3) 

v * c a(a-c) + b (b-c) ' 7 


(4) x— jfc 2, + 

(1) — 182. (2) 
10*04987562. 


11 . 

8 ; 


f===«=l, ± 


19 
8 * 


-54. (3) w=7. 


2. 31, 13. 

5. 63. 

7. 1 ; 3 *1234400. 
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XXI. Pages 124, 125. 

1. 2. a + 2W-3c + 4d; 2(a + b + c + d), 

2 

3. 8a 3 + 7a i x-4a 3 x?-8a , x 3 +ax i t +ai? ; 8a 3 -r larx - ax 1 — x 3 ; 

16a*-40aV + 9x‘. 4 . (1) (x-2)(x + l). 

(2) 4&»(9a»+46 2 )(3a + 2i)(3a-26). (3) 5b(a + b). 

B. G. C. M. x - 1. L.C.M. 96 aW (d + e) (d* - e 3 ). 

«. (1) 1. (2) 0. 7. 2x J -3x*-x+2; x-2-i. 

8. (1) 7. (2)«|. (3) * = 7,2/ = 5. (4) a=3a,y^-26. 

9. 63 miles. 10. 16, 9. 11. £, 30 ; C, 15 ; D, 10. 


1. 

2 . 

3 . 

4. 
6 . 

7 . 

8 . 
9 . 

11 . 


XXII. Pages 125, 126. 

(1) -4z-3y + 2z. (2) -3 xy~y 2 . (3) -x + Zz. 

Values-^; - 7 respectively. 

2 4 

(1) *»+*V + !/ 8 - (2) ■ 

„ a*-ab+b* 


(1) -9a6V. (2) 


a 2 +a6 + 6 2 ' 


aO(r 

2a-3& + 4e. 6. (1) a 3 - 8a?b + 3a& 2 - 6 s . (2; - ^ . 

(X) (x + 17) (x-5). (2) (x -z) (x-2y). (3) 3 (x + 8y) (x-3y). 

m ^± hi (21 2 

' ' (a + b) 3 ' ' a(x + 2a) 

G.C.M. x + 2. L.C.M. (x - 1) (x - 2) (x - 3). 


(1) - 2 . (2) J. (3) x=4, y =3. (4) 1. 10. 10,13. 

10 lbs. 


XXni. Pages 127, 128. 

or* + 2t/ 8 1 

1. <j + c; 216. 2. 2a; 2 -4 xy + 5y\ 3. (1) ^jr 8y a* ( 2 iT^’ 

20 

4. a?-5xy + 7y 2 . 5. a 8 . 6. (1) 7. (2) 9, -y 

7. (1) « = 1, y=6. (2) s = 10, y = 9. 

8. ^ and B t 134 miles; B and c > 27 4 miles » A and C ' 41 mile8 ‘ 

13—2 



m 
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9. Length 16 feet ; breadth 15 feet. 

19. (1) 4gJ. (2) -5614. 

XXIV. Pages 128, 129. 

2. y*-2y; y 5 - by 4 - 4- ft 8 . 

3. (l)y(y + 2)». (2) (y - 1) (y + 1) 3 . (3) (a+1) (a- 1) (5 + 1) (b- 1). 

*• «• (1) 7. (2) i(d-c). (3) x=3, j/= - 1. 

3 5 18 1 

(4) -j. (5) x= A:3, t/= ±5; or =fj . 

7. £38, B, £32. 10. 30, 234, 8217. 

11. (1) 495. (2) 20*. (3) 0. 

XXV. Pages 130, 131. 

1. -2x-2 y. 2. a 3 - 1255 3 + 8c 8 + 30a6c. 3. 4 x 3 -6jt-1. 

*• w )■ (2) *• B - < 2 ) *-»-«• 

«. (1) l,~. (2) ±4. 7. 8. 8. 2J. 

«. 10J; 26f. 10. 944; 2^; 9100. 

XXVI. Pages 131, 132, 133. 

1. (1) 2}. (2) 3. (3) *=6, y = 15. (4) -2. 

2. 8 and 9. 3. 10 of each kind. 

4 (1) x=^,y = |. (2) 4,-1. (3) x=~ , b-, y = '^ , a. 

6. £9975; £95 and £105. 9. 8 shillings. 10. 16. 

11. (1) 29. (2) -1023. (3) lg. 12. 3 and 75. 


XXVn. Pages 133, 134. 


2 - ( 1 ) 1,-y. 


/m K /Q v m 2 -n 2 n 8 -w 2 

(2) 5. (3) «-* ; y=«. ~ 2n ' 


4. £2320 and £2350. 5. 10 cows and 12 horses. 6. 83. 

8. 15. 11. (1) 79H- (2) -240. (3) 54. The first; sum 80. 
12. 13. 
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XXVIU. Pages 134, 135, 136. 


X ,9 3 l 

1. — X m — X m — X m -f X** — X m . 


a . (i) 

V 1 m 

<»> iTV 

4. a5 a -8a? + 2. 


, 2 * *(3**+4) 

a*~+6ar*+8‘ 

(4) 

5. (3a? - 1) (8x - 2) (4x + 1). 


6 . a? 9 +2a?-3. 


7. (1) (2) x= — 1, y = l. 

a 1 b a ma a b 1 9 * a 1 6 3 -a 2 & 1 1 1 v 

(3) x=6,y=2. 8. (1) - 1 , 8 . (2) -{, 8 . 

9. 9, 5. 10. Express 45 miles, slow train 15 miles an hour. 


XXIX. Pages 136, 137, 138. 


>■ »£»• W «* U - 

9 4 

3. 3^/6 + 4 v /2- N /3; 4a- a + 6o-iM + 96 s . 

21 s 2u* 

4. 3xy 3./2-1. 

y x 

5. G.C.M. 2a; -y; L.C.M. 6ab (a** 6 -+b 6 y*). 

«. (1) x ! -8x=0. (2) x* + 2x + 6 = 0. (3) 


8. (1) ?, (2) 8, 1, 2a^/- 3. (8) x = 2,y = 8,* = 4. 


(4) .t= ±5, y= ±3. 


9. 4, 9. 


TTT Pages 138, 139, 140. 

1. 2(x s -2xs+s*-y*); 2. 8x»-7x + 9. 

3. (2a? + 8y+*) (2ac-3y-*); (3y + 2a?-«) (3y-2s+z); 

(3*+2x + 8y) (*-2x-8y). L.C.M. (2x + 8y+a) (2x-3y-z) (2x + 3y-r). 
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4 (1) [x+y)* • (2) (*f^l)(x-2) (*-»)• *• “ S+R 

14 14 

7. a*-aV + &i 2. 8. (1) t y . (2) *=±4,y=±2. 

(3) a?=dt2, ±1; y=±l, ±2. Also y= -x where # is to be 
found from 2#* + 7a£ - 21 = 0. 9. 30, 40. 

10. Express 10 hours ; slow train 15 hours. 

18. JSL (1) 9(8 2s/2 ) -- (2) » J (»+1)-| 

IS. 492960. 14. 1 + 6*» + 15* 4 f 3 &j* + 70x» + 126* 10 . 

YYYT Pages 140, 141, 142. 

-a 11 77 23 - - - - - - 

l 16*«-8*y + 4jty-2*y + y*. 

3. H.C.F. x‘+x + 1. L.C.M. 4(9x=-4)(x»-9). 8. 12. 

4 m 8 m ( x - 5)3 / 3) g’+y’-i ay 

w *(x-l)(x*+x + l)' 1 ; (*-8)(^-8)‘ W x 2 + j/ J ' 

5. 8^/3-2^6. 4. 6. (1) 3. (2) x=™,y=-\. 


0. 

8J3-2J5. 4. 

6. (1) 3. 

3 

ii 


(3) se= ±3, y = =fc 1. 

7. 5 : 12. 

8. 



15 5 

15 15 

9. 

2| feet. 

10. y . j. 

11’ 13* 

11. 

455. (|3) 3 x(|4)«. 

12. 5. 

13. 


XXXP. 

Pages 142, 

143, 144. 


*• 3 a_ ? + i' 


2. 2* 2 -3:r + l. 


(a + &)* * 


(2)x*+ y «. (3)1. 4. (1) ^”--| 9 -a«6». (2) 3^7 -2 J6. 


6. (1) 3*o6. (2) 7. 


(2) *=1, ~l-,y= 1, -J. (3) Ji-»= ±2 v/^ =±2 \/b* 


7. 5, 8i,2j. 

10. f8. 


8. 2x s - 73x + 666=0; x=16, or 20J. 

231 M 


11 . 


18. 
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XXXITI, Pages 144, 145. 

3 9 3 

1. (i) 2. (ii) (a-d)(b-c). 2. s* - *'» ; x> + I + 3/x* + 1 \ 

b a * * \ 

S. S,x--+~. 4. (i) 3, -1. (ii) *=1, 0, y = 0, 1, 

J100 (98 

*' Ii!? (W 5 J8~j90 * *• ^ es: 300 for . 260 against. 

#. y= x + ?L + — + io. -02086675. 

If it 


XXXI V, Pages 146, 147. 


a + 6 + c 


. »t«tc . 

a-b-c’ 1- 2 - 2x ‘-Sx + 5; (x - oy)(x + ly)(x -»y)(x + 2y). 

3 - §i |+2 j:-7x 2 . 4. (i) 3. (ii) „ = 2 < a 

22 2ab-a-b' * 2ab-a - b‘ 

3> V 3 " 1 y= ’ 'V3T- 


2 ’ 2 

*•(»)».“• (ii) 

6. 12 shillings. 

2 


7. 27, 48. 


10, 


1+log 2 


= 1-537; 5jf. 


a 252 ? > 
9 ‘ 625 a<>x 8 - 


XXXV. Pages 147—149. 


1 . ( 1 ) »(*+**+**>. ( 2 )g~.- 

2 . (a 2 + & 2 ) (a - 5) (a + 5) (2a - b) (a 4- 25). 

s - !/ = 5 - 4 . (1) a-|a s + l; (2) JiU + l+JiT-i. 

8. (1)20. (2) x= ±2, t/= ±1. 6. 18. 

7. — . Arithmetic; - -^ 2 _- 
2 4 + 3^2 

9. 1 +4a+Kte*+20® , + 35x 4 . ^ + 4)(r ^ 5)(r+6 >. 

11. -10462, -14967. ^ 


CO 
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ANSWEBS. 


TTT VT Pages 149—151. 


1. 2 Jb; (x* + x+ 1) (x* - *+ 1) ; (2* + l)(2x- l)(x + l)(x- 1). 
(x + 2y + 2a) (x + 2y - 2z ). 


a. 25-2. (i) 2^. (ii) ■ (iii) 


*. H.C.F. =*(2* - 8). L.C.M. =**(2* - 8)*(8* - 2). . 

4. x- - ^ ; x=2, j/ = 3, x=~ . 5. 1408 yards from P. 

«. (i) o-i + 2 + Jr s . (ii) 2^7-4. 

„ 0 1 ldb^lO .... . . 56 Q 11 A 121 

7* W 2, 1 ( u ) x = 4 » 9 5 y = 3. - g *» 2 = 9, -y . 


S. a -2d. 


9. 3003. 


1 . x . 


Yire VTT. Page 151. 

2. 1. 3. 4x*. 4. x 8 + y 8 + 2 8 -3xy2. 


7 ? 

5. j a - 36 + ^ c. 

4 2 

7. 3888x*y (x*-y s )(x + i/). 

9. (i) 106; (ii) x = 3, t/ = g. 


6. H. C. F. =x*(x + l)(x- l) 8 . 

•• (i> %(a + y) ’ (ii) *»' 
10. 60. 


XXXV m. Page 152. 


1. 9. 2. 8(x*-x t + x- 1). 8. -j-^. 

4 . x* + 2xa ~x 6 +a s - ab + 6 s . 7. 1188xy 7 (x - y) (x - 2y) (x - 3t/). 

»• *• (ii) jr = ?, y = | . 10. 275. 

XXXIX. Page 153. 

1. 5. 2. 29** + 190. 8. **- !6** + G4. 

4. Quotient. x 8 -2x 4 + 3x 8 -4x 2 + 5x- 6. Remainder. 7x + 7. 



ANSWERS. 


S. S5»(a!-a) s (ar-l). 7. 2**(ir*- 16) (** - 4). 8. (i) 1. (u) 2*». 

*• (») j- («) y = 2. 10. 48». 


XL. Page 154. 


a. o’+a^ + Sfi’. 


8. a* - 70***+ 18aV - *•. 


4. aW-ay-W+x *y*. 


5. x 2 + 2x-l 5. 


7. 9(a f -4aP)(2a-») 2 . 8. (i) 4a 2 -9x 2 ; (ii) 


9. (i) 8; (ii) x = 7, y = 2. 


0. 2x-i 


x (a - x) (2a - x) * 


10. 1800. 


XU. Page 155. 


1. 5. 8. a 2 + a (6 - c) H- (6 - c) 2 . 

4. (° + g)^+2(fc + d)xy + ( c + <)y » # l-6* + 9^. 

2 

. /. v ac 2 + a6<i-26<iy ,.. x A 

W a 

5. (i,7;(u),=16,^85 i( iu)x= a -|^. y=^, • 

9. 49 ^ minutes past three o’clock. 

XLII. Page 156. 


1. 45 - 10c. 


8. 2a - 86, 


0. x- 1 + - . 


5. (i) (3x+8)(3x-8); (ii) (x + lj^-x + l); (iii) x(x + 2)(x*+2x + 2). 


6 2x 2 - 7. 


x(x + l) * 


9 . (i) (ii) x = 13, y = ll. 10. Total cost 4s. Ojd. 


XUII. Pages 157, 158. 

1. a = 2. 2. x-8. 8. (6« + l)(8x + 2)(8x+4)(2*- 1). 

3(m+3n) „ 2ax , 2ax 2x 

ft. . 0. , — rz hours. This is greater than -5- or — . 

4n 2 a*-6 2 0 a* a 
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ANSWERS, 


e. (1) x= - 


19 


(2 )x = 6,y = ^. (3) x = 2 or 5J. 


9 2 2 

(4) x= - j °r jg , [The value x= ^ satisfies the equation 

" 4 \/x-T2 +8 \/^ 2=11 - ] 

7. .4 £30, B £24. The negative answer is J £ - 8}, B £ - 3 ; in 
this ease the amount A has is to the amount he owed as the amount 
B now owes is to £15. 


si 1 

8. Sx^x'S-^x" 2 . 

10. 16 terms; 7, 21, 63. 

XLIV. 


9. 

4 11. 12 seconds. 
Pages 158, 159. 


1. -jg. 2. x 2 . 3. (x + 17)(x-18); a 2 -ab + b 2 . 

4. (x - 1) (x + 2). 8. (1) |±|; (2) &£§*. 7. 5*’ -2* -I. 

8. (1) *=2; (2) x = 2, y=|. 

9. 45, 15 days; Sept. 17 th and Oct. 17 th . 

10. c (pa + qb) miles ; A , — days; B, — . days. — - miles. 

* pa qb a + b 


XLV. Page 160. 

2. The expression = - 27a -35=0. 

3. x 4 - (a + d)x 4 + (6 + ad + e)x 3 >f (c - 5d- ae)x 2 4-(5e-cd)x + ctf. 

4. -5a + 8x; l-x+^-^ + Sx 5 . 

5. (x - 17) (x - 4) ; 4x(x- 1) ; 8 (3x - 2) (9x 2 + 6x + 4). 

6. —men. 7. 13; 5; 7. 8. 1£ inches. 

b 


XLVL Pages 161, 162. 

1. x 2 - xy + y 3 . The last two terms are divisible by 

(5 + c-2a) + {c-fa- 25); that is, by -(a + 5-2c). 
The remaining factors are 3 (5 + c - 2a) (c + a - 25). 
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3 . 


4 . 


0 . 


7 . 


1. 


4 . 

6. 


8 . 


2. 


4 . 


6. 

9. 


1. 

3 . 

6. 


8 . 


(x* + 2a? + 4) (a* + a? + 1) 

(x + 2)(x + l) J **• a 

(1) £=10. (2) x=~~ f t/ = 2. (3) x= - 2. The value x=~ 

A * O 

satisfies -J5^2z+ ,^15 + Sx^ j2Q^5x. 

2 1 

(4) *=3 or -g; y=- - or -6. 

Jane 18 and July 15. 6. 4 miles an hour. 

729. The fifth group is 41, 42, 43, ... 121. 10. 6 miles. 

° XLVU. Pages 162, 163. 

4o« - 12a»6 + 21a 4 i> s - 22a s 6 a + 15a 2 5 4 - 6aJ» + 6« ; 

4a 4 - 8a*6 4- 9a s 6 2 - 5a& + b*. 3. 4(3*- 2) 2 (2*- 1) 2 . 

(ad+bc) i + (ac- bd) 1 . 5. * 2 -*y + ^ 2 ; (* + 2)(* 2 - 2* + 4) ; 1. 

* 2 -3* + l. 7. (1)*=-1. (2) *=3, y= -1. 

A, 26 ; B, 15. 9. 24 minutes past 2. ' 

XLVUl. Pages 163, 164. 

oo 

(* - 2)(8* + 23)(8x - 23). (*-2)(8*+23); * = 2 or - 

O 

(1) The solutions are given by2x-% + 4==fc3 

and 8* + 2y-4=0; whence *= — , or 2/ = j 3 . or jg- 

(2) (a + l)* = (fc + l)y = (c + l)s:=l;; where k i =abc-a- b-c-i. 

(3) *=19, or - 1 . (4) *=2, 1, or«^±j±® . 

a = 6, b- -37. 7. 506. 8. 3306; 1, 2, 3, 

72 miles. 

YT.TY. Pages 164, 165. 

a* - b*. 2. l + 2* 2 -2x 4 -6* 8 -16*“. 

(x + 2y) (2x-Sy)(Sx-y); 90. 5 . — | . 

(1) * = 17; (2) *=2, 1, ori|. 

(3) *=±^, ±-^;y=±l, ±! ^- 7. 2* 8 +* s +2*+8. 

30{{ hours. 9. In 121 hours from noon on Monday. 
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By the same Authors. 

ELEMENTARY ALGEBRA FOR SCHOOLS. 

Fifth Edition. Revised and enlaced. Globe 8vo. (bound in 
maroon coloured cloth), 3«. 6 d. Wi(n Answers (bound in green 
coloured cloth), 4s. 6 d. 

PREFACE TO THE FOURTH EDITION. 

In the Seoond Edition a chapter on the Theory of Quadratic 
Equations was introduced ; the book is now further enlarged by the 
addition of chapters on Permutations and Combinations, the Bino- 
mial Theorem, Logarithms, and Scales of Notation. These have 
been abridged from our Higher Algebra , to which readers are referred 
for a fuller and more exhaustive treatment. The very favourable 
reception accorded to the first three editions leads us to hope that 
in its present more complete form^the work will be found suitable 
as a first text-book for every class of student, and amply sufficient 
for all whose study of Algebra does not extend beyond the Binomial 
Theorem. 

The Schoolmaster says ' M Has so many points of excellence, as compared with Its 
predecessors, that no apology is needed for its issue. ..The plan always adopted by every 

g ood teacher of frequently recapitulating and making additions at every recapitulation, 
\ well carried out.” 

The Educational Times says A very good book. The explanations are concise 
and dear, and the examples both numerous and well chosen.” 

Nature says:— “This is, in our opinion, the best Elementary Algebra for school use . 
We confidently recommend It to mathematical teachers, who, we feel sure, will find it 
the beat book of its kind for teaching purposes.” 

The Academy says “ Buy or borrow the book for yourselves and judge, or write a 
better...A higher text-book is on its way. This occupies sufficient ground for the 
generality of boys." 


HIGHER ALGEBRA. A Sequel to “ Elementary Algebra 
for Schools.” Third Edition, revised. Crown 8vo. 7*. 6 d. 

The Athenaeum says:— “The Elementary Algebra by the same authors, which has 
already reached a third edition, is a work of such exceptional merit that those acquainted 
with it will form high expectations of the sequel to it now issued. Nor will they be dis- 
appointed. Of the authors’ Higher Algebra , as of their Elementary Algebra , we un- 
hesitatingly assert that it is by far the best work of its kind with which we are acquainted. 
It supplies a want much felt by teachers.” 

Tne Academy says “Is as admirably adapted for College students as its predecessor 
was for schools. It Is a well arranged and well-reasoned-out treatise, and contains much 
that we have not met with before in similar works. For instance, we note as specially 
good the articles on Convergency and Divergency of Series, on the treatment ot Series 
generally, and the treatment of Continued Fractions.. .The book is almost indispensable 
and will be found to improve upon acquaintance.” 

The Saturday Review says “They have presen tea such difficult parts of the subject 
as Convergency and Divergency of Series, Series generally, and Probability with grew 
dearness and fulness of detail.. .No student preparing for the University should omit to 
get this work in addition to any other he may have, tor he need not fear to find here a 
mere repetition of the old story. We have found much matter of interest and many 
valuable hints ..We would specially note the examples, of which there art enough, ana 
more than enough, to try any student’s powers.” 


MACMILLAN AND CO., LONDON, 



By the some Authors. 

ARITHMETICAL EXERCISES AND EXAMINA- 

TION PAPERS. Witfccftn Appendix containing Questions in 
LOGARITHMS AND MENSURATION. With Answers. By 
H. S. Hall, M.A., and S. R« Knight, B.A. Second Edition. 
Globe 8vo. 2s. 6 d. 

The Schoolmaster says:— 1 “ An excellent book to put Into the hands of an upper class, 
or for use by pupil teachers. It coven the whole ground of arithmetic, and has an 
appendix containing numerous and well-selected questions in logarithms and mensura- 
tion. In addition to these good features there is a collection of fifty papen set at 
various public examinations during the last few years." 

The Cambridge Review says:— M All the mathematical work these gentlemen have 
riven to the pubUc is of genuine worth, and these exercises are po. exception to the rule. 
The addition of the logarithm mid mensuration questions add greatly to the value." 

The Educational Times says:— "The question* have been selected from a great 
variety of sources: London University* Matriculation ; Oxford Locals— Junior and 
Senior; Cambridge Locals— Junior and Senior; Army Preliminary Examinations, etc. 
As a preparation for examination the book will be found of the utmost value." 

The School Board Chronicle says "The work cannot fail to be of immense utility." 


A TEXT BOOK OF EUCLID’S ELEMENTS. In- 

eluding Alternative Proofs, together with additional Theorems 
and Exercises, classified and arranged. By H. S. Hall, M.A., 
and F. H. Stevens, M. A., Masters of the Military and Engineer- 
ing Side, Clifton College. Globe 8vo. Book I., Is.; Books I. 
and II., Is. 6 d.; Books I.-IV., 3s.; Books IH.-VI., 3s.; Books 
V., VI. and XI., 2s. 6d.; Books L-7I. and XI., 4s. 6d.; Book 
XL, Is. A KEY is in preparation* 

The Cambridge Review says:— "To teachers and students alike we can heartily 
recommend this little edition of Eucfti’g Elements. The proofs of Euclid are with very 
few exceptions retained, but the unnecessarily complicated expression is avoided, ana 
the steps of the proofs are so arranged as readily to catch the eye. Prop. 10, Book IV., 
is a good example of how a long proposition ought to be written out The candidate for 
mathematical honours will find introduced in their proper places short sketches of such 
subjects as the Pedal Line, Maxima and Minima, Harmonic Division, Concurrent Linos, 
Ac., quite enough of each for all ordinary requirements. Useful notes and easy examples 
are scattered throughout each book, and sets of hard examples are given at the end. 
The whole is so evidently the work of practical teachers, that we feel sure it must soon 
displace every other Euclid." 

The Journal of Education says:— "The most complete introduction to Plane 
Geometry based on Euclid’s Elements that we have yet seem" 

Hie Practical Teacher says:— "One of the most attractive books on Geometry that 
has yet fallen into our hands. ' 

The Literary World says:— M A distinct advance on all previous editions." 

The Irish Teachers * Journal says:—" It must rank as one of the very best editions of 
Euclid in the language." 


MACMILLAN AND CO., LONDON. 



MACMILLAN AND CO.’S PUBLICATIONS. 


By CHARLES SMITH, M.A, 

Master of Sidney Sussex College, Cambridge. 

An Elementary Treatise on Qgpic Sections. Eighth 

Edition. Crown 8vo. 7s. 6d. Key, 10s. 6 d. 

An Elementary T reatise on Solid Geometry. Second 

Edition. Crown 8vo. 9s. 6 d, 9 

Elementary Algebra. Second Edition. Globe 8vo. 4 s.6d. 
A Treatise on Algebra. Crown 8 vo. 7«. 6 d. Key, 

10 >. 6 d. 


By REV. J. B. LOCK, M.A., 

Fellow and Bursar of Gonville and Caius College; formerly 
Master at Eton. 


Trigonometry. Globe 8vo. Part 

Trigonometry, Seventh Editi.n, 4 ». 6 d. 
Trigonometry. 4s. 6d. Complete, 7s. 6 d. 

Key to Elementary Trigonometry. 

Teachers. Crown 8vo. 8s. 6d. 


I. Elementary 
Fart II. Higher 

For the Use of 


Trigonometry for Beginners. As far as the Solution 
of Triangles. Fifth Edition. Globe 8vo. 2s. 6 d. Key, 6s. 6 d. 
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